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1.0 INTRODUCTION

Thus report describes the detailed results of an imtial investigation conducted 1n the S1-16 and INT-11
well areas 1n Apnl 1992 to delineate the extent of free-phase orgamic hiqud. Major results of this
ivestigation were first presented in the Apnl 1992 Monthly Progress Report.

1.1 Background

The geology of the French Limuted site is divided nto three zones!: the lower silty sand zone, the middle
clayey zone, and the upper alluvial zone. The lower alty sand zone 1s a confined aquifer, the top of
which is between 109 and 137 feet below ground surface (BGS). It is separated from the upper alluvial
zone by the middle clayey zone, a 60- to 90-foot-thick aquitard, referred to as the C2 clay. The upper
alluvial zone 18 up to 55 feet thick. It is subdivided into a lower water-bearing zone of interbedded sands,
silts, and clays (the INT umt), an upper sandy water-beanng zone (the S1 unit), and a clay aquitard (the
C1 unit) that separates the INT and S1 units. Contaminated groundwater at the site 1s limited to the S1
and INT umts, and is being remediated by a combination of source cleanup (lagoon bioremediation),
physical and hydraulic source migration controls (a sheet-pile migration control wall and an inward-
gradient groundwater extraction system), groundwater extraction and surface treatment using a fixed-film
bioreactor, and m-situ bioremediation using a system of 1njection wells.

Dense non-aqueous phase hquids (DNAPLs) were first detected at the $1-16 and INT-11 production
wells 1n January, 1992, shortly after imtiation of the production well system 1n early January 1992. Well
S1-16 18 located 1nside the floodwall at the southeast end of the lagoon: well INT-11 1s located outside
the floodwall, east of center of the south side of the lagoon (see Figure 1).

A sample of DNAPL was collected from well S1-16 n January 1992 and analyzed for volatile organic
compounds (VOCs), semu-volatile organic compounds (SVOCs), total organic carbon (TOC), total
petroleum hydrocarbons (TPH), and total chlornated hydrocarbons (TOX). The results of these analyses
are presented in Appendix 1. The sample contaned very lugh concentrations of VOCs including
chloroform (7.8%), 1,2-DCA (6.5%), carbon tetrachlonde (2%), 1,1-DCA (0.2%), 1,2-DCE (0.2%),
and TCE (0.1%), and teatatively 1dentified compounds (TICs) including bromochloromethane (2.5%)
and 1,4-difluorobenzene (2.3 %). Therefore, total VOCs exceeded 20%. The sample also contained high
conceatrations of SVOCs including naphthalene (0.5 %).

A sample of DNAPL was collected from well INT-11 in March 1992 and analyzed for VOCs, TOC and
TOX. The results of these analyses are presented in Appendix 2. The sample contained high
concentrations of VOCs including chloroform (810,000 ppb), 1,2-DCA (650,000 ppb), vinyl acetate
(150,000 ppb), 4-methyl-2-peatanone (27,000 ppb), 2-butanone (23,000 ppb), trans-1,2-DCE (21,000
ppb), and other VOCs detected at 20,000 ppb or less. Total VOCs detected totaled 0.18 %.

The Apnl 1992 investigation was ntended to follow up these indications of DNAPLs, and was conducted
1n two areas: around well S1-16, and around well INT-11. The aim of the investigation was to define the
extent of free DNAPL outside the floodwall. The two areas investigated are shown on Figure 1.

1 For more details, see Hydrogeologic Assessment Report, March, 1989, Chapters 2 and 3
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1.2 Conceptual model of DNAPL migration

There are two mechanisms that may account for the presence of DNAPLs 1n bonings near the French
Lagoon:

1) Migration as a separate phase directly from the lagoon; and/or

2) Mobilization of organic constituents near the lagoon due to their increased solubility mn the
presence of organic solveats, followed by deposition further away from the lagoon due to
decreasing solvent concentrations and lower solubility?.

Because DNAPLs are denser than groundwater, and can be retained by aquifer matrix matenal, DNAPL
migration below the water table at the French Limited site is principally controlled by the following

factors3:

1) Residual saturation of aquifer matnix, 1.e., the amount of DNAPL that 1s retained (“residual
DNAPL");

2) Direction and hydraulic gradient of groundwater flow, causing unretamned ("free”) DNAPL to
mugrate downgradient;

3) Slope of the base surface of aquifer units, causing free DNAPL that has sunk to the base of the
aquifer to migrate down-dip under gravity; and

4) Construction of the sheet-pile flood and migration control wall ("floodwall”") 1n 1989, which,
together with inward-gradient pumping from production wells mnside the floodwall, should
prevent any further magration of groundwater and DNAPL beyond the floodwall.

At the site, the present extent of free and residual DNAPL outside the floodwall likely reflects conditions
existing before lagoon remediation and floodwall construction. The extent of free DNAPL within the
floodwall probably has been modified by floodwall construction and inward-gradient pumping from wells
within the floodwall. DNAPL present beneath the French lagoon has hikely migrated downward to the
top of the low permeability zone within and at the base of the S1 and INT umts, down the dip slope of
these low-permeability zones, and, where influenced by stronger hydraulic gradients near production
wells, toward the wells pumping from inside the floodwall. However, the floodwall barnier 18 likely to
prevent wells pumping nside the floodwall drawing free DNAPL back from outside the floodwall.

The main geological features of the site likely to affect DNAPL mugration are the C1 and C2 clay units
that divide and underhie the upper alluvial zone, respectively. The C1 unit separates the overlying S1
sandy umit from the underlying INT interbedded umit. The C2 umt is a thick clay that underlies the INT
unit. The two clay units are probable effective barners to DNAPL mugration. However, as described
below, the C1 umt thickness varies across the site and it 18 absent under part of the site. Subordinate
geological features likely to retard downward DNAPL mugration are minor clay layers within the S1 and
INT umts.

2 Thus mechanism 1s described 1n more detail in Hydrogeologic Characterization Report, March 1989,
Section 4.1 1.1 Note that, under this mechamism, because high-VOC water from the lagoon 1s denser than
ambient groundwater, it would migrate under deasity difference mn & similar manner to DNAPL.

3 Discussed further in Schwlle, F , 1988,. Dense Chlorinated Solvents in Porous and Fractured Media,

Model Experiments, Lewis Publishers, 146 pp See pp 5-8 and figure IVb for a description of the effects
of density, matnx retention, and sloping aquifer base
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2.0 APRIL 1992 INVESTIGATION

The DNAPL 1nvestigation 1n the S1-16 and INT-11 areas was conducted using a cone-penetrometer test
(CPT) rig. The ng was used to perform standard CPT soundings which provide detailed vertical
engineening and lithologic profiles. This equipment measures the resistance of geologic materials to the
peaetration of a cone tool as 1t is pushed into the ground hydraulically. Both the tip resistance and the
sleeve or friction resistance to penetration are recorded at intervals of 0.2 feet. Lithologies are defined by
the tip and friction resistances and the ratio of these values. Sand units tend to have relatively high tip
resistance but low frction resistance compared to clay units. Generally, a friction to tip resistance ratio
of greater than 3 % indicates clay soils.

A conductivity tool was also run mm conjunction with the standard cone-penetrometer tool. The
conductivity tool measures the electrical conductance (EC) of the geologic unit, which 15 a function of
both the intergranular fluid and the so1l matrix, DNAPLs have very low EC relative to groundwater,
particularly hagh-TDS groundwater. Hence, zones containing a high content of DNAPL m the pore
spaces would have a correspondingly lower overall EC than the same soil containing more conductive
groundwater. However, 1if the soil pores contain a mixture of DNAPL and high-TDS groundwater, this
effect could be masked. As descnibed m Section 1.2, 1t 18 likely that DNAPL and denser groundwater
would follow simular migration paths. Another potentially complicating factor 1s that sandy soils have a
lower EC relative to clay soils. Both types of soil are typical of the site geology. These vanations i soil
type result 1n "background® vanations m EC that must be considered 1n interpreting CPT-EC profiles.

After running the combination logs, the resistance, ratio, and conductivity profiles were interpreted to
determune the depth zones at which DNAPL occurrence was most likely. The CPT ng was then used 1n
soil sampling mode. In this mode, the ng 1s used to collect narrow-diameter split-spoon soil samples
from the selected depth zones, in the same area as the CPT-EC soundings. The so1l samples collected are
about 1 inch 1n diameter and 1.5 feet in length. All CPT and soil sampling holes were cemented
unmediately after completion using cement grout tremied to the bottom of the hole.

Dunng the Apnl 1992 fieldwork, all CPT and soil sampling locations were surveyed for location
coordinates and ground surface elevation. Borings and CPTs from earlier mnvestigations at the site were
incorporated nto the evaluation of the S1-16 and INT-11 areas.

21 $1-16 Area

The locations of CPT soundings and so1l samples 1n the S1-16 area are shown on Figure 2. CPT logs are
presented 1n Appendix 3 Interpreted geologic cross sections A-A' and B-B' through the S1-16 area are
shown 1n Figure 3. Both cross sections show the S1 sand umt, underslan by several feet of C1 clay. The
relatively thick C1 Clay underlying this area 1s a probable competent low-permeability barrier to
downward DNAPL mgration.

Cross sections A-A' and B-B' show the CPT ratio percent profiles arranged 1n southwest to northeast
transects across the investigation area, adjusted to sea level datum. Where available, conductivity curves
are superimposed on ratio percent profiles. The ratio percent profiles indicate a thick, fairly umform sand
layer 1n the S1 nterval. Descriptions of samples collected from this interval typically report a fining-
upward sequence of coarse, occasionally gravelly sands at the base of the S1, grading to fine to medium
sands at the top of the S1. The umt thickens from west to east across the S1-16 area.

Conductivity measurements in the S1 generally increase from top to bottom at indivadual CPT locations,
and also from northeast to southwest 1n the S1 interval along both cross section traverses. Because the
ratio percent profile does not indicate clay layening within the S1, the higher conductivities are likely
mdicative of higher TDS pore waters. Therefore, the EC pattern probably reflects the presence of high-
TDS waters in the S1 umt to the south of French Lagoon and the mugration of these denser fluids
downward and along the base of the S1 sand.
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From the interpreted CPT logs, the elevation of the top of the Cl1 clay (base of the S1 sand) was
determuned. Figure 4 shows the structure contours of this surface 1n the S1-16 area. The structure map
was constructed based on CPT soundings performed during the Apnl 1992 fieldwork, and CPT
soundings performed dunng earlier investigations at the site. The top of the C1 generally dips to the east
and southeast across the investigation area, away from the French Lagoon source. The elevation of the
surface varies from estimated highs of -10.3 feet at C-11 and -11.8 feet at S1-16A to a low of ~18.6 at
$1-16D (exact elevations of the C1 surface are not available at some locations because the ground surface
was not surveyed at the time of the earlier {pre-Apnl 1992] CPT sounding, or was subsequently altered
due to addition of fill, etc.). The dip of the C1 surface 18 approximately 0.13 ft/ft.

The C1 Clay 1sopach contour map (Figure S) shows the thickness of the C1 umt beneath the S1-16 area.
Figure 5 shows that the C1 clay generally exceeds 3 feet 1n thickness 1n this area, and thickens to the east
and north. The C1 also thickens to the south outside the area of investigation. No data 1s available on the
C1 thackness under French Lagoon.

Figure 6 summanzes data obtained regarding DNAPL occurrence in the S1 interval mn the S1-16 area.
Ths figure includes data obtained before and during the Apnl 1992 investigation. These include analyses
of soil samples collected from S1-17 (included in Table 1), and field observations of oily stains, residues,
odors, etc. made duning drilling (observations at S1-16A, S1-16C, S1-16G, and S1-16H are included 1n
Table 2). Also shown 1n Figure 6 are orgamic vapor meter (OVM) readings made durning dnlling, and
sites where conductivity anomalies (zones of relatively lower EC) were noted.

Inside the flood wall, CPT-EC sounding S1-16A was conducted near well S1-16 where DNAPL was
detected. A conductivity anomaly close to the base of the S1 umt can be seen 1n Figure 3. Fluid samples
retrieved from this interval using a small bailer lowered through the cone rods did not contan any
DNAPL. However, dunng cementing of the CPT hole, a black oily muxture was observed 1n the cement
returns, indicating that DNAPL had been present 1n the hole. Due to the hugh viscosity of DNAPL, it 18
difficult to retrieve by bailing. A second CPT-EC sounding conducted inside the floodwall at location
S1-16B, east of the lagoon, did not indicate a low-conductivity zone, and no discoloration of the cement
was noted during grouting.

Outside the floodwall, cone-penetrometer profiles were conducted at approximately 25 ft spacing 1n the
vicumty of well S1-16. EC anomalies were noted at S1-16D and S1-16E. Because the top of the C1 umit
slopes to the southeast, a number of split-spoon samples were attempted 1n the area outside the floodwall
and southeast of $1-16. Unfortunately, attempts to retrieve soil samples at the S1/C1 interface were
largely unsuccessful. The sampler apparently could not retain the fairly coarse-gramned matenial typical of
the base of the S1 umt. The only successful soil retrievals were at locations S1-16G and S1-16H. The soil
samples appeared to contain residual DNAPL at the bottom of the S1.

Mainly because the sampling of the lower S1 matenial was not successful, further work 18 required 1n this
area to clearly define the extent of DNAPL occurrence. Outside the floodwall the extent of DNAPL 1s
defined to the northeast at S1-16H, and to the southwest at S1-16F. However, 1t 1s not defined to the
southeast. The northwestern extent of this DNAPL 1s not defined but 1s likely the lagoon source.

2.2 INT-11 Area

The locations of CPT-EC soundings and soil samples 1n the INT-11 area are shown on Figure 7. CPT
logs are presented 1n Appeadix 4. An interpreted east-west geologic cross section through the INT-11
area, section C-C', prepared 1n the same way as sections A-A' and B-B', 1s shown 1n Figure 8. It shows
the S1 sand unit overlying the INT interval, separated from it by a vanable thickness of C1 clay. The C1
clay thickness decreases from 6 6 feet at INT-64 to 1 foot or less at INT-10 , S1-11, and INT-63, and
continues to thin to the west. The C1 clay 1sopach contour map (Figure 9) shows the thickness of the Cl
umt beneath the INT-11 area. Figure 9 shows that the C1 clay 1s thin (<1 foot) to the north and west of
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the INT-11 area, and 1s absent west of INT-10. The thinming 1n the C1 clay appears to be due to erosion
and downcutting during deposition of the S1 sand. Clearly, where the C1 clay 1s thin or absent it 18
unlikely to act as a barrier to downward DNAPL mugration.

It 18 also possible that abandoned well REI-6-2 (see Figure 12 for location) could have acted as an
additional vertical conduit for DNAPL. The construction details of REI-6-2 are presented in Appendix 5
and are shown projected onto section C-C' 1n Figure 8. The projected top of the water intake mterval
(compnising the screen and filter pack) is close to the top of the C1 clay. Although the boring log
indicates 4 feet of clay at this location, adjaceat CPT soundings show a much thinner clay. Therefore, it
18 possible that the water intake interval could connect the S1 and INT umts. Because 1t is no longer in
use, this well should be properly plugged and abandoned during future dnlling work at the site.

From the interpreted CPT logs, the elevation of the top of the C1 clay (base of the S1 sand) was
determuned. Figure 10 shows the structure contours of this surface in the INT-11 area. The top of the C1
clay forms a low area under and south of the French Lagoon 1n the north central portion of the INT-11
area. This low corresponds with the area of thinning 1n the Cl1 clay descnbed above, which is consistent
with the removal of the C1 clay being due to erosion and downcutting during deposition of the S1 sand.
Therefore, the top of the C1 generally dips inward toward the S1-11 and INT-11 locations, which would
tend to cause DNAPL, if present, to accumulate near S1-11 and INT-11, in the area where the C1 clay 1s
thin. The elevation of the surface vanes from estimated highs of -10.8 feet at INT-64, and -13 feet
between INT-10 and S1-23, to lows of -17.6 at INT-11 and -18.6 at S1-11 (exact elevations of the C1
surface are not available at some locations because the ground surface was not surveyed at the time of the
earlier [pre-Apnl 1992] CPT sounding, or was subsequently altered due to addition of fill, etc.) The
mward dip of the C1 surface is approximately 0.11 ft/ft.

Where the C1 clay 1s thin or absent, and therefore unlikely to act as a barnier to downward migration,
DNAPLs would tend to mugrate downward to the top of the C2 clay (Beaumount Formation). The
elevation of the top of the C2 clay (base of the INT interval) 1s shown on Figure 11. Figure 11 shows
that the C2 clay in this area mainly dips to the east-northeast, from an estimated high of -31.5 feet at
INT-63 to a low of -36.1 feet 1n INT-64. This 18 the main direction toward which DNAPL reaching the
top of the C2 1n this area would be expected to migrate. The dip of the C2 surface 18 approximately 0.04
ft/ft. To the west of the INT-11 area, the C2 surface dips at a simular gradient to the west-southwest.
from a ndge between C-3 and INT-63.

Figure 12 summanzes data obtamned regarding DNAPL occurrence in the INT-11 area. This figure
mncludes data obtained before and durning the Apnl 1992 investigation These include TOC and TPH
analyses of soil samples collected from INT-10 and INT-64 (included 1n Table 1), and field observations
of oily stans, residues, odors, etc. made dunng CPT soil sampling (observations at INT-11A through
INT-11G are included in Table 2). VOC analyses of so1l samples collected from INT-64 are presented 1n
Table 3. Analyses of so1l samples collected at INT-11B and INT-11C are included mn Appendix 6 and
summanzed 1n Table 4. Also shown 1n Figure 12 are organic vapor meter (OVM) readings made dunng
dnlling, and sites where conductivity anomalies (zones of relatively lower EC) were noted.

A CPT-EC sounding (INT-11A) was conducted near the INT-11 well where DNAPL 1s known to exist.
A conductivity anomaly close to the base of the INT unit at INT-11A can be seen in Figure 8. The
conductivity profile indicates a zone of relatively lower conductivaty close to the base of the INT umit just
above the underlymg C2 Clay. Fluid samples retnieved through the cone rods using a small bailer from
this interval did not show any DNAPL. As indicated above, 1t 1s difficult to retnieve the higher viscosity
free-phase fluids by this method. However, during cementing of the CPT hole, a black o1ly mixture was
observed in the cement returns indicating the presence of DNAPL 1n this hole. Field observations made
dunng CPT soil sampling also suggested possible free DNAPL at INT-11B through F. Soil samples
obtained from the 48 to 49 ft depth interval at these locations showed evidence of DNAPL residual. The
soil samples left an o1ly residue on the core barrel and when squeezed the soils released a watery oily
flud. However, free DNAPL 1n the pore spaces of these so1l samples was not evident
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Field observations made during dnlling indicated residual DNAPL at INT-10. However, soil samples
collected from INT-10 did not contain detectable TOC. VOC analyses were not performed on these
samples. INT-10 may represent an area of residual DNAPL. Soil samples collected from INT-64 did not
contain detectable TPH and did not show staiming or free DNAPL. However, soil samples collected from
INT-64 (Table 3) showed high concentrations of VOCs, particularly in the lower 10 feet, 1.e., above the
C2 clay. VOCs detected include methylene chloride, (5.1 ppm), 1,2-dichloroethane (4.4 ppm), acetone
(3.4 ppm), carbon disulfide (2.8 ppm), and chloroform (1 ppm). These high conceatrations of VOCs and
their distnbution with depth suggest that INT-64 may be at the fringe of DNAPL mugration from the
INT-11 area.

Soil samples were collected from INT-11B and INT-11C locations (Table 4). Including tentatively
ideatified compounds and compounds 1dentified below the detection limit, the soil samples from INT-
11B contained 4.7 to 8.4 percent VOCs and 6.1 percent SVOCs; and from INT-11C, 3.2 to 3.3 percent
VOCs and 2 percent SVOCs. The major VOC components are chloroform, 1,2-DCE, 1,2-DCA, carbon
tetrachlonide, and PCE.

The field observations and laboratory data presented support the conclusion that DNAPL from the lagoon
area accumulated at the base of the S1 sand in the S1-11/INT-11 area, migrated downward through the
thin or mussing C1 clay (and, potentially, abandoned well REI-6-1) to the base of the INT interval, and
then migrated down the dip of the C2 clay, mainly to the east-northeast. DNAPL residuals have been
observed 10-15 feet to the south of INT-11 and are present over much of the area bounded by the INT-11
well, the floodgate, the sheetpile floodwall and the property fence. CPT soundings could not be
completed south of the property boundary due to access difficulties. The extent of DNAPL appears to be
defined to the east by its absence at S1-22, DB-19, and INT-11G, and to the southwest by its absence at
DB-18. However, 1t is not defined to the south of INT-11

At INT-10, a less well-defined occurrence of DNAPL 1s indicated only by staiming and odor (Figure 12).
In this area, the C2 surface dips toward the west-southwest (Figure 11). DNAPLs probably entered the
INT 1nterval in the same manner as described above and followed the local structural gradient at the base
of the INT interval toward INT-10 and DB-17.

2.3 Area Inside Floodwall

Additional observations were made during operation of the production well system after the Apnl 1992
field investigation was complete. Since the April 1992 investigation, DNAPL has been reported at more
wells inside the flood wall. In June 1992, DNAPL was observed n clogged well-head flow meters,
pressure gauges, or bends in piping further down the system, at wells S1-4, S1-13, and S1-14. Samples
from S1-4, S1-13, and S1-14 have been submitted for analysis for VOCs, SVOCs, TOC, and TOX. The
detection of DNAPL at these wells 1s consistent with the conceptual model of DNAPL migration
presented above, 1.e., operation of the production wells nside the floodwall has pulled DNAPL
previously underlying the lagoon toward those wells.

DNAPLREP DOC Page 6 July 1992




072432

. 3.0 SUMMARY AND CONCLUSIONS

1. The Apnl, 1992 field investigations combined with data from earlier investigations, confirms the
presence of DNAPL residuals 1n soils outside the floodwall 1n the S1-16 and INT-11 areas. DNAPL
appears to be concentrated at the base of the S1 unit 1n the S1- 16 area, and at the base of the INT
umt in the INT-11 area. Similar suites of VOCs are detected 1n impacted soil samples, and
DNAPL samples.

2. The ocurrence and distnibution of observed DNAPL is consistent with DNAPL mugration controlled
primanly by the structural configuration of the C1 and C2 clay umits.

3. More detailed so1l and groundwater sampling needs to be performed in the S1-16 and INT-11 areas
to fully define DNAPL distnbution in these areas. Proposed locations for additional borings and
DNAPL detection wells are shown on Figure 1. Details of proposed soil sampling and well
installation will be presented in the DNAPL Additional Investigation Work Plan.
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. TABLE 1

SUMMARY OF SOIL SAMPLE ANALYSES
S$1-16 AND INT-11 AREAS

WELL  Depth TOC(ppm)  TPH(ppm)
INT-10  29-30' BDL NA
30-31.5' BDL NA
41-42' BDL NA
50-51' BDL NA
52-53' BDL NA
§1-17 11 5-13.5 BDL NA
19-21° 8100 NA
26-28' 27) 6600 NA
INT-64  15-17' NA BDL
24-26' NA BDL
27-29' NA BDL
31-32' NA BDL
4143 NA BDL
50-52' NA BDL
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S1-16A
S1-16C

§1-16G

S1-16H

INT-11A

INT-11B

INT-11C

INT-11D

INT-11E

INT-11F

INT-11G

24’
28'

31-32.5
30.5-32'

33-33.2

33.2-33.5'
33.5-34.5

33-33.5°
33.5-33.8'
33.8-34.5'

46'
49'

33-34'
34-34.5°

48-48.8'

48.8-49.5'

33.5-35°

48.5-50'
48.5-49.5'

49.5-50"

48 5-50'

49-50’

50-50.5'

49-50.5'
51.5-53'

TABLE 2

SAMPLE DESCRIPTIONS
S1-16 AND INT-11 AREAS

Water sample. No recovered DNAPL.
Water sample. No recovered DNAPL.

Barrel did not open. Red clay at base of sampler.
Moved 2 feet. Lost sample. Mostly sand. Oil remnant 1n core barrel.

Sand, gray to blk., m. to c. gr.. Chemical smell, residual DNAPL. No
evidence of mobile product.

Clay, white, silty, with nodules. Chemical smell but no visible staining.

Clay, red, mottled with gray siit and f. gr. sand. No DNAPL evident

Clay, red. No DNAPL
Sand, red, f. gr,. No DNAPL.
Clay, red. No DNAPL.

Water sample. No recovered DNAPL
Water sample. No recovered DNAPL.,

Sand, gray, f. gr., clean

Sand, silty, gray, with thin tan-red clay streaks. Black carbonaceous streaks
Smelled of chemicals but no reading on OVM.

Sand, gray, f. gr., chemucal odor but no visible staining.

Sand, highly stained, organics 1n fine stratifications Organic 1s residual, tarry
texture, not fluid although can be mobilized when wet.

Sand, It gray, f. gr, chemical odor. Spotty, "concretion-like" nodules of
organic residual. Noted browmsh discoloration 1n 1solated stratified zones
which cleave easily. No noticeable grain size difference.

Lost so1l sample. O1l residue on barrel.

Sand, gray, f. gr., compacted. Chemucal odor and light brown chemical
staiming evident.

Sand, dc. bwn., f. gr., orgamc saturated, above clayey silt to f. gr. sand.
Organic matenal tends to accentuate stratification 1 f gr sands. Organic
staining peters out 1n underlying silty/clayey zone.

Lost so1l sample. Core barrel had an oily residue.

Sand, f. to m. gr. Impregnated with black organic residue matenial High clay
content Sample dense but malleable. No evidence of free liqud organics.
Organic appears to be immobile.

Clay, dk. bwn., interbedded with silt and f. gr. sand. Organic residual does
not penetrate into clay, but some of the silt/f gr. sand streaks are stained.

Lost so1l sample. No evidence of o1l 1n soil barrel.
Lost so1l sample. No evidence of o1l 1n so1l barrel
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VOLATILE ORGANIC ANALYSIS - WELL INT-64

Well INT-64
Parameter

Chloromethane
Bromomethane

Vinyl Chlonde
Chloroethane

Methylene Chlonde
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Trans 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane

Cis 1,3-Dichloropropene
Trnichloroethene
Dibromochloromethane
1,1,2-Trnichloroethane
Benzene

Trans 1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform

4-Methyl 2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes

TABLE 3
INT-11 AREA
15-17° 24-26'
ppb  ppb
BDL BDL
BDL BDL
BDL BDL
BDL BDL
61 130
24 12
13 34
BDL BDL
BDL BDL
BDL 10
8 30
14 140
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL

* Compound Detected 1n the QC Blank

27-29'

ppb

BDL
BDL
BDL
BDL
120
*1900
BDL
BDL
BDL
43
220
1500
390
BDL
BDL
320
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
190
BDL
BDL
BDL
BDL
BDL
86
BDL
BDL

31-32'

ppb

BDL
BDL
BDL
BDL
110
*560
BDL
BDL
BDL
BDL
BDL
260
100
BDL
BDL
75
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

4143

ppb

BDL
BDL
BDL
BDL
*4900

31000
BDL
BDL
BDL
830
2800
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

50-52'

ppb

BDL
BDL
BDL
BDL
*5100
3400
2800
BDL
BDL
BDL
1000

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
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Well INT-64
PARAMETER

TOC
TOX

Volatile Organics:
Chloromethane
Bromomethane

Viny! Chlonde
Chloroethane

Methylene Chlonde
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Trans 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachlonde
Vinyl Acetate
Bromodichloromethane
1,2-Dachloropropane

Cis 1,3-Dnchloropropene
Tnchloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene

Trans 1,3-Dachloropropene
2-Chloroethylvinylether
Bromoform

4-Methyl 2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes

Notes

TABLE 3

VOLATILE ORGANIC ANALYSES - WELL INT-64

1517

ppb

BDL
BDL
BDL

14
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

(1) Sample SPEC-015 collected 4/8/92
(2) Compound detected 1n the QC Blank
(3) Detected at a concentration below the detection limut

INTII XS

24-26'

ppb

NA
NA

BDL
BDL
BDL
BDL
130
12
34
BDL
BDL
10
30
140
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

INT-11 AREA

27-29'
PpPb

NA
NA

BDL
BDL
BDL
BDL
120
1900 (2)
BDL
BDL
BDL
43

220
1500
390
BDL
BDL
320
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
190
BDL
BDL
BDL
BDL
BDL
86
BDL
BDL

31-32'

ppdb

NA
NA

BDL
BDL
BDL
BDL
110
560 (2)
BDL
BDL
BDL
BDL
BDL
260
100
BDL
BDL
75
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

41-43'
PPY

NA
NA

BDL
BDL
BDL
BDL
4900 (2)
2400
31000
BDL
BDL
BDL
830
2800
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

50-52'
Ppb

NA
NA

BDL
BDL
BDL
BDL
5100 (2)
3400
2800
BDL
BDL
BDL
1000
4400
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DNAPL (1)
mg/l

506
595

BDL
BDL
BDL
BDL

20,000 (3)
BDL
BDL
BDL

20,000 (3)

2,100 (3)
810,000
650,000

23,000 (3)
BDL

31,000 (3)

150,000
BDL
BDL
BDL
BDL
BDL
BDL

4,400 (3)
BDL
NA
BDL

27,000 (3)
BDL

18,000 (3)

19,000 (3)
BDL
BDL
BDL
BDL
BDL

¥1392
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DNAPLCPT XLS

TABLE 4

ANALYSIS OF DNAPL SAMPLES FROM INT-11B AND INT-11C

Analyte: INT-11B INT-11B(dup) INT-11C
mg/kg mg/kg m
Total organic carbon 38,900 39,200 31,700
Total organic halogens 80,300 79,000 112,000
Total petroleum hydrocarbons 97,100 69,500
VOCs INT-11B (1:1.6) | INT-11B (1.310) | INT-11C (1.1.6) | INT-11C (1.310)
mg/kg mg/kg mg/kg mp/kg
Vinyl chlonde 8]
Chlorethane 140 5J
Methylene chlonde 210 49
Acetone 2100J
Carbon disulfide 16 3J
1,1-Dichloroethene 300 50
1,1-Dichloroethane 970 520J 380
1,2-Drchloroethene (total) 7,200 5,000 2,900
Chloroform 12,000 27,000 8,700 9,200
1,2-Dichloroethane 13,000 12,000 9,100 9,200
2-Butanonc 18
1,1,1-Tnchloroethane 4]
Carbon tetrachlonde 7,000 26,000 5,600 7,500
Tnichloroethene 700 700 480
1,1 2-Tnichlorocthane 12 8J
Benzene 27 21
4-Mcthyl-2-pentanone 54 40
2-Hexanone I 4]
Tetrachloroethene 3,700 13,000 3,500 4,500
1,1,2,2-Tetrachloroethane 130 100
Toluene 90 51
Ethylbenzenc 87 54
Xylenes (total) 250 170
Tentatively Identified:
Ethane, pentachloro- 690 340
SVOCs INT-11B INT-11C
m| mg/kg
Hexachloroethane 5,800J 2,200
Naphthalene 1,600 660J
Hexachlorobutadiene 38,000 17,000
2-Mcthyinaphthaleno 350)
Acenaphthene 610J
Dibenzofuran 360J
Fluorenc 600J
Phenanthrene 1,000J 410
Tentatively Identified.
1,3-Butadiene, pentachloro- 5,900
Alphatic hydrocarbon 7,300
Only compounds detected arc shown
J = present, but below the detection limit
Summary
Totat VOCs (inc J) INT-11B(116) | INT-11B(1310) | INT-11C(116) | INT-11C (1310)
m m mg/kg m
46,591 84,220 31,577 32,500
Total SVOCs (inc J) INT-11B INT-11C
m m
61,520 20,270

8/13,92
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Appendix 1

Analytical Reports
S1-16 DNAPL sample
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Report
Prepared
for

FLTG r INC . , -

S
\
Y

~ TN
\.

1024 GULF PUMP ROAD.
CROSBY TX 77532

Attention : Ted Davis

10: 230 ypa, /(%Lwt
RECEIVED

FEB 14 1932

—_-‘--Man

by INT,

E.C.

Keystone Lab - Houston
A Division of CHESTER LabNet
8300 Westpark Drive
Houston, Texas 77063
(713) 266-6800

canrrezm 5z« Dowad B AL .

Dan Pastalaniec
Project Manager

o Y i Q//

PROJECT ID : WORK ORDER : HS2-01.331
P.O. NUMBER : SPEC001-01 DATE RECEIVED : 30-JAN-1932




Uic8dc

SAMPLE & ANALYSIS SUMMARY

Keystone Client’s Date/Time Sample

Sample ID Sample Number Collected Matrix

H92-01.331~001 LAB BLANK WATER

H92-01.331-002 SPEC0001-01 01/30/92 08:45 WATER
Volatiles

Date analyzed | Dilution | Analyst
02707732 [ 500K | PAA

Semivoclatiles

Date analyzed | Dilution | Analyst

02/06/92 | 100 | JDD

Int Vol BN | Fin Vol|EXT date| Analyst| Int Vol A| Fin Vol |EXT date

ig [ 10 mI [01/25/92] BPC ] ] !
. Surrogate #] Date Prep.|
6226A | 01/25792 |

COMMENTS: This sample was done as a waste dilution. There is about
5% free water in the sample and all of the rest appears
to be soluble in methylene chloride.
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2453

ORGANICS ANALYSIS DATA SHEET

LABORATORY NAME: KEYSTONE ENV.
3 SAMPLE ID NO.: 910133102

APLE MATRIX: WATER
DATA RELEASE AUTHORIZED BY:.

CONCENTRATION: LOW
DATE ANALYZED: 02/07/92

CASE Na. :

INITIAL CALIBRATION DATE: 02/05/%92
CONTRACT NO.: —
DATE SAMPLE RECEIVED: 01/30/92

DATAFILE: 4U01331V02B
DILUTION FACTOR: 500. 00K

| S o

DETECTION AMOUNT
COMPOUND LIMIT FOUND
(MILLIGRAMS / LITER )
C010 CHLOROMETHANE 5000 U
€015 BROMOMETHANE 5000 U
€020 VINYL CHLORIDE 5000 U
€025 CHLOROETHANE 5000 U
CO30 METHYLENE CHLORIDE 2500 U
€035 ACETONE 5000 U
C040 CARBON DISULFIDE 2500 U
€045 1, 1—-DICHLOROETHENE 2500 U
€050 1, 1-DICHLOROETHANE 2500 ........... 2000 J
€053 1, 2-DICHLORCETHENE (TOTAL) 2500 ........... 2300 J
€040 CHLOROFORM 2500 ........... 78000
CO65 1, 2-DICHLOROETHANE 2500 .......... 65000
C110 2-BUTANONE 5000 U
C115 1,1, 1-TRICHLOROETHANE 2500 U
€120 CARBON TETRACHLORIDE 2500 ........... 20000
C123 VINYL ACETATE 5000 U
€130 BROMODICHLOROMETHANE 2500 U
€140 1, 2-DICHLOROPROPANE 2500 U
€143 C15-1, 3—-DICHLOROPROPENE 2500 U
€150 TRICHLOROETHENE 2500 U. .. _ ... .. 10004
€155 DTBROMOCHLOROMETHANE 2500 U
C160 1, 1. 2-TRICHLOROETHANE 2500 U
€165 BENZENE 2500 U
C172 TRANS-1, 3-DICHLOROPROPENE 2500 U
C180 BROMOFORM 2500 U
€205 4-METHYL-2-PENTANONE 5000 U
€210 2-HEXANONE 5000 U
€220 TETRACHLOROETHENE 2500 U
€225 1, 1,2, 2-TETRACHLOROETHANE 2500 U
€230 TOLUENE 2500 U._ . . _ ... 7%9J
€235 CHLOROBENZENE 2500 U
€240 ETHYLBENZENE 2500 U
C245 STYRENE 2500 U
€250 XYLENES (TOTAL) 2500 ........... 1900 J

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT., BUT BELOW THE LISTED DETECTION LIMIT



072454

VOA QUANTITATION REPORT

SAMPLE ID. SPECO001-01 SI-146

FD NAME 4U001331V028 INST 4000
CLIENT FRENCH ANALYST PVG

DATE INJECTED 02707792 17:3%9:00 VERIFIED BY

CALIB STD DATE 02/05/92 CORR. FACTOR S00. 00

Um'\'. ma [L

SCAN#S vOA COMPOUNDS M/E AMOU RRT AREA
265 C101 BROMOCHLOROMETHANE #%ISiee 128 25000 /L 1. 000 20114
332 CI10 1, 4-DIFLUOROBENZENE ##IS2u#% 114 25000 L 1. 000 90281
563 CI120 DS—CHLOROBENZENE ##IS3n 117 25000 L 1. 000 871465
.302 €515 D4-1, 2-DICHLOROETHANE ##5Uiuw &5 127 )2 1. 140 50050
442 CS05 DS8-TOLUENE ##SU 98 106 |2 1.331 104401
&73 CS10 P-BROMOFLUOROBENZENE ##SUTJ e 95 104 |2 1. 195 &0747
219 €050 1, 1-DICHLOROETHANE &3 1955 /L 0. 826 7158
197 €033 1,2-DICHLORQOETHENE (TOTAL) Q& 2335 /L 0. 743 3123
270 C060 CHLOROFORM 83 78482 UQ/L 1. 019 296925
307 C0&65 1,2-DICHLOROETHANE 62 &5300 (UQ/L 1. 158 152113
294 C120 CARBON TETRACHLORIDE 117 19822 OB/L 0. 886 45221
588 C250 XYLENES (TOTAL) 106 1855 /L 1. 044 6550




T IS

LNl b

RIC DATA: 4UB1331V028 #1 ECANS 188 T0 1069
02-87,92 17:39:00 CALI: 4UB1331V028 #3

SAMPLE: SPECE9B1-91 SI-16

CONDS.: 81,308,932

RAMGE: G I.IBBBZ’BLQBEU H 8 4.8 OUAN: A @, 1.0.J @ BASE: U 29, 3

168, 0 163328,
RIC | 396
442 €3 53
_4 332 “ "
A
3 197 495 523 625 726 8% a5 96t
b. T 1 ] T "" 1 § 1 Y 1
o 260 485 QL 260 1608 _SCal
Q 3:20 6:40 12120 163 ‘ms

16 40



INST ID: 4000 SAMPLE NUMBER VBLK

072456

ORGANICS ANALYSIS DATA SHEET

JRATORY NAME: KEYSTONE ENV. CASE NO.: ——=-
SAMPLE ID NO.: 910133101 INITIAL CALIBRATION DATE: 02/05/92
SAMPLE MATRIX: WATER CONTRACT NO.: -
DATA RELEASE AUTHORIZED BY:. .. .. DATE SAMPLE RECEIVED: ———-
ATILES
CONCENTRATION: LOW DATAFILE: EBO207V01
DATE ANALYZED: 02/07/92 DILUTION FACTOR: 1.00
DETECTION AMOUNT
COMPOUND LIMIT FOUND
(MICROGRAMS /7 LITER )
C010 CHLOROMETHANE 10
CO015 BROMOMETHANE 10
CO020 VINYL CHLORIDE 10
C025 CHLOROETHANE 10

CO30 METHYLENE CHLORIDE
CO35 ACETONE
€040 CARBON DISULFIDE
€045 1, 1-DICHLOROETHENE
CO50 1, 1-DICHLOROETHANE
€053 1, 2-DICHLOROETHENE (TOTAL)
€060 CHLOROFORM

o CO65 1, 2-DICHLOROETHANE
C110 2-BUTANONE
€115 1,1, 1-TRICHLOROETHANE
C120 CARBON TETRACHLORIDE
€125 VINYL ACETATE 1
C130 BROMODICHLOROMETHANE
€140 1, 2-DICHLOROPROPANE
€143 CIS~-1, 3-DICHLOROPROPENE
€150 TRICHLOROETHENE
€195 DIBROMOCHLOROMETHANE
€150 1,1, 2-TRICHLOROETHANE
C165 BENZENE
C172 TRANS-1, 3-DICHLOROPROPENE
C180 BROMOFORM
€205 4-METHYL—-2-PENTANONE
C210 2-HEXANONE
€220 TETRACHLOROETHENE
€225 1, 1, 2, 2-TETRACHLOROETHANE
€230 TOLUENE
€235 CHLOROBENZENE
€240 ETHYLBENZENE
C245 STYRENE
€250 XYLENES (TOTAL)

[
nmowm

(WY
CCCCCCCCCCECCCECCCCCCCCCCCCCE CCCCC

(TN
uoauuuUuoocuVUUUULUAOLLOoOVUYLULILL

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT., BUT BELOW THE LISTED DETECTION LIMIT

.C
d



RIC DATA: EBE267A1 #1 SCANS 189 TO 756

02-07,92 12:45:00 CALl: EBR207VD1 #3
SAMPLE: UBLK
COMDS.s -~~~
RAMGE: G 1,1969 LABEL: M @, 4.0 OQUAMN: A @, 1.8 J & PBASE: U 249, 5%2
100. 8 441 6r1 76928,
- “
33
269
RIC _ ‘
% l
301
)
, :
3
i~ \ |
1@
Q] 1 [ Y | ! i L \ 1
I 200 66 RED 7 SO
ol 3:20 5:80 i6:00 11:49

QISIME
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SAMPLE 1ID.

EN

CLIENT

DATE INJECTED

AME

VOA QUANTITATION REPORT

VBLK
EBO207V01

FRENCH

02/07/792 12:4%5:00

INST

ANALYST

VERIFIED BY

4000

PVG

i

CALIB STD DATE 02/05/92 CORR. FACTOR 1.00
SCAN# vOoA COMPOUNDS M/E AMOUNT RRT AREA
265 CIO01 BROMOCHLOROMETHANE #xISied 128 S0 UGsL 1. 000 24975
331 CIi0 1,4-DIFLUOROBENZENE #2IS2%# 114 S0 uecsL 1.000 1179844
3562 CI20 DS~CHLOROBENZENE *#IS3nw 117 S0 UG/L 1.000 1173539
301 CS19 D4~1,2-DICHLOROETHANE ##SUin# &5 113 2 1. 136 34624
441 CS0S DB8-TOLUENE ##SUw# 98 i02 2 1.332 133867
671 CS10 P-BROMOFLUOROBENZENE ##5US## 23 100 %2 1. 194 78993
1461 CO35 ACETONE 43 4 UG/L 0. 608 1272



INST ID 4310

072459

SAMPLE NUMBER

SPEC0001-01 SI-16

ORGANICS ANALYSIS DATA SHEET

ORATORY NAME: KEYSTONE

CASE NO. - -

SAMPLE ID NO.: 910133102 QC REPORT NO.. 01/27/92
SAMPLE MATRIX. SO0OIL CONTRACT NQ © =——-
DATA RELEASE AUTHORIZED BY:! DATE SAMPLE RECEIVED: .../2%0/77
SEMIVOLATILES
CONCENTRATION: LOW DATAFILE: 9U01331C02
DATE EXTRACTED: ../3/%2 . . ..
DATE ANALYZED: 02/06/92
DETECTION AMOUNT
COMPOUND LIMIT FOUND
{MILLIGRAMS / KG)
€315  PHENOL 1000 U
€325 BIS(2-CHLORDETHYL)ETHER 1000 U
€330 2-CHLORDPHENOL 1000 U
€335 1, 3-DICHLOROBENZENE 1000 U
€340 1, 4-DICHLORQOBENZENE 1000 U
€385 BENZYL ALCOHOL 1000 U
€350 1, 2-DICHLOROBENZENE 1000 U
€355 2-METHYLPHENOL 1000 U
€357 2, 2’-0XYBIS(1-CHLOROPROPANE) 1000 U
£3565 4-METHYLPHENOL 1000 U
o C370 N-NITROSODIPROPYLAMINE 1000 U
€375 HEXACHLOROETHANE 1000 U
€410 NITROBENZENE 1000 U
€415 1SOPHORONE 1000 U
C420 2-NITROPHENOL 1000 U
€425 2, 4~DIMETHYLPHENOL 1000 U
C430 BENZOIC ACID 5000 U
€435 BIS(2-CHLOROETHOXY)METHANE 1000 U
€440 2, 4-DICHLOROPHENOL 1000 U
C44%5 1, 2,4-TRICHLOROBENZENE 1000 U
C450 NAPHTHALENE 1000 ..... ..... 5100
€455 4-CHLOROANILINE 1000 U
C460 HEXACHLOROBUTADIENE 1000 VU
€465 P-CHLORD-M-CRESOL 1000 U
C470 2~METHYLNAPHTHALENE 1000 ...uo.. ... 1500
€510 HEXACHLOROCYCLOPENTADIENE 1000 U
C515 2, 4, 6~TRICHLOROPHENDL 1000 U
€520 2, 4, 5~TRICHLORDPHENOL 5000 U
€525 2-CHLORONAPHTHALENE 1000 U
€530 2-NITROANILINE 5000 U
€535 DIMETHYL PHTHALATE 1000 U
€540 ACENAPHTHYLENE 1000 ........... 170 J
€545 3-NITROANILINE 5000 U
€550 ACENAPHTHENE 1000 ......... 740 J
€555 2, 4~DINITROPHENOL 5000 U
€560 4-NITROPHENOL 5000 U
0’ €565 DIBENZOFURAN 1000 ..... 230 J
€570 2, 4~-DINITROTOLUENE 1000 U
CS543 2, 6-DINITROTOLUENE 1000 U



072460

’L VOLATILE ORGANICS ANALYSIS DATA SHEET. CONTINUED

KEYSTONE DC # ———— 8

SAMPLE NUMBER: SPEC0001-01 SI-16

DATAFILE: 9U01331C02

COMPOUND

DETECTION
LIMIT

AMDUNT
FOUND

(MILLICGRAMS / KG)

£o80
o895
€590
€595
C610
C615
625
€630
C&35
€640
Co645
C&650
€855
C715
720
o €725
€730
€745
€740
€760
C765
€770
C775
€780
€785
€790

c
nn

DIETHYL PHTHALATE
4-CHLOROPHENYL PHENYL ETHER
FLUORENE
4-NITROANILINE
4, 6~DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL. PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYL PHTHALATE
FLUORANTHENE

PYRENE
BUTYL BENZYL PHTHALATE
3, 3’~DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS({2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DI-N-0OCTYL PHTHALATE
BENZO(B)FLUDRANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENO(1, 2, 3-CD)PYRENE
DIBENZQ(A, HYANTHRACENE
BENZO(GHI)PERYLENE

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT,

1000
1000
1000
S000
5000
1000
1000
1000
5000
1000
1000
1000
1000
1000
1000
2000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

cCccCcCCc CcC

c .

cCcCcCcCccCcCccCccc

----------

BUT BELOW THE LISTED DETECTION LIMIT

1400

2700
250 J

400 J
720 J
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KEYSTONE DC #

INST ID 4510

160, 9+

072461

RIC

RIC

02/06,/92 20:28:00

SAMPLE: SPEC@001-81 SI-16
COMDS,: =—-

RANGE: G 1,2560 LABEL: N 0, 4.8 QUAN: A @,

254
l 328 389

DATA: SUB1331C82 #1

CALI: SUAI331CE2 #3

SCAHS 208 TO 1350

1.6 J @ BASE: U 208, 3

1928

1154

1185

1208
20:00

487424,

1279

SCAN

Am_v TIME
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KEYSTONE DC # ——-—

INST ID 4510

RIC DATA: SUO1331C02 #1 SCANS 13568 TO 2560

02/86/92 20:28:00 CALI: SUBI331CH2 43
SAMPLE: SPECO@R1-01 SI-16
COMDS.: ——-
RANGE: G 1,2500 LABEL: N 0, 4.0 OUM: A ©, 1.0 0 BASE: U20, 3
100.0- 19928.
1539
2052
RIC F
] |
1396 _
[
1477
1823
i 1632
MMW 1662 2167
A, 2248
~ g__ g PR L DLl L1915 L L2128 WA N 23ar a3es
-
pn 408 1600 1800 2000 2200 2409 SCAN
'"8 26249 30:00 0 23:20 26240 40: 69 ‘ TIME



2483

FILENA

CLIENT

‘ £ INJECTED

ME

SPEC0001-01 SI-16
U01331C02
FRENCH

02/706/92 20:28 00

INST ID

ANALYST

q

510

JDD

VERIFIED BY job

CALIB STD DATE 01/27/92 CORR. FACTOR 1060 00
SCAN# SEMIVOLATILE COMPOUNDS M/E AMOUNT RRT AREA
423 CI30 1,4-DICHLOROBENZENE-D4 ## IS 152 2000 MG/KG 1. 000 10729
727 CI40 NAPHTHALENE-D8 ## IS2 ## 136 2000 MG/KG 1. 000 46761
1028 CISO ACENAPHTHENE-D1IO ## IS3 ## 164 2000 MG/KG 1. 000 236465
1273 CI1&0 PHENANTHRENE-D10O #» IS4 ##% i88 2000 MG/KG 1. 000 26162
1742 CI70 CHRYSENE-D12 ## ISS #+ 240 2000 MG/KG 1. 000 16098
2052 CI7S5S PERYLENE-D12 ## IS4 ## 264 2000 MG/KG 1. 000 13207
730 (€450 NAPHTHALENE 128 S060 MG/KG 1.004 131380
853 C470 2-METHYLNAPHTHALENE 142 1504 MG/KG 1.173 244300
1000 CS40 ACENAPHTHYLENE 132 169 MG/KG 0. 973 35346
1032 CSS5C ACENAPHTHENE 133 741 MG/KG 1.004 9733
1061 CS&65 DIBENZOFURAN 1468 227 MG/KG 1.032 4077
1121 (390 FLUORENE 166 1414 MG/KG 1.090 20034
1279 (&40 PHENANTHRENE 178 2710 MG/KG 1.003 44050
1283 (€643 ANTHRACENE 178 248 MG/KG 1.008 3527
1477 C655 FLUORANTHENE 202 404 MG/KG 1.1358 9564
1311 C71S PYRENE 202 717 MG/KG 0. B&67 8492



INST ID: 4310

ORGANICS ANALYSIS DATA SHEET
JRATORY NAME: KEYSTONE CASE NO.: -——-
9.. SAMPLE ID NO.: 91-—-
AMPLE MATRIX: SO0IL CONTRACT NO. .
DATA RELEASE AUTHORIZED BY. ce DATE SAMPLE
SEMIVOLATILES

CONCENTRATION: LOW

DATE EXTRACTED: .../~

SAMPLE NUMBER SBLK WD

QC REPORT NO.: 01/27/92

RECEIVED:

DATAFILE: 9B0131CO1W

//3//%2

DATE ANALYZED: 02/07/92

AMOUNT
FOUND

€543 2, 6—~DINITROTOLUENE 100

DETECTION
COMPOUND LIMIT

(MILLIGRAMS / K@)
€315 PHENOL 100 U
€325 BIS{2-CHLDOROETHYL )ETHER 100 U
€330 2-CHLORDPHENOL 100 U
€335 1, 3-DICHLOROBENZENE 100 U
€340 1, 4-DICHLOROBENZENE 100 U
€345 BENZYL ALCOHOL 100 U
€350 1, 2-DICHLOROBENZENE 100 U
€355 2-METHYLPHENOL 100 U
€357 2,2/-0XYBIS(1-CHLOROPROPANE) 100 U
€365 4-METHYLPHENOL 100 U
0 €370 N-NITROSODIPROPYLAMINE 100 U
€375 HEXACHLORDETHANE 100 U
€410 NITROBENZENE 100 U
€415 I1SOPHORONE 100 U
C420 2-NITROPHENOL 100 U
€425 2, 4-DIMETHYLPHENOL 100 U
€430 BENZDIC ACID 500 U
€435 BIS(2-CHLOROETHOXY)METHANE 100 U
€440 2, 4-DICHLOROPHENOL 100 U
C445 1,2, 4-TRICHL.OROBENZENE 100 VU
€450 NAPHTHALENE 100 U
€455 4-CHLORDANILINE 100 U
€450 HEXACHLOROBUTADIENE 100 U
€465 P-CHLORO-M-CRESOL 100 U
€470 2-METHYLNAPHTHALENE 100 U
510 HEXACHLDROCYCLOPENTADIENE 100 U
€515 2,4, 6~TRICHLORDPHENDL 100 U
€520 2,4, 5-TRICHLOROPHENDOL 500 U
€525 2-CHLORONAPHTHALENE 100 U
€530 2-NITROANILINE 500 U
€535 DIMETHYL PHTHALATE 100 U
€540 ACENAPHTHYLENE 100 U
€545 3-NITROANILINE 500 U
€550 ACENAPHTHENE 100 U
€555 2,-4-DINITROPHENOL 500 U
: €560 4~NITROPHENOL 500 U
0 €565 DIBENZOFURAN 100 U
€570 2, 4-DINITROTOLUENE 100 U
U



0724685 KEYSTONE DC # ——— B8
SAMPLE NUMBER- SBLK WD
O.sIVOLATILE DRGANICS ANALYSIS DATA SHEET, CONTINUED
DATAFILE: 9B0131CO1W
DETECTION AMOUNT
COMPOUND LIMIT FOUND

(MILLIGRAMS / KG)

«C

€580
€585
€590
€595
€610
€515
CHdH25
€630
€35
€540
€545
€550
CHOS
C715
720
C725
€730
C745
€740
€760
C765
€770
C775
€780
€785
€790

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT,

DIETHYL PHTHALATE
4~-CHLOROPHENYL PHENYL ETHER
FLUORENE
4~-NITROANILINE
4, 6~DINITRO-2-METHYLPHENOL
N~-NITROSODIPHENYLAMINE
4~BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYL PHTHALATE
FLUGRANTHENE

PYRENE
BUTYL BENZYL PHTHALATE
3, 3’-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DI-N-DOCTYL PHTHALATE
BENZO({B)FLUDRANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENO{(1, 2, 3-CD)PYRENE
D [BENZO(A, H) ANTHRACENE
BENZO(GHI)PERYLENE

100
100
100
500
500
100
100
100
200
100
100
100
100
100
100
200
100
100
100
100
100
100
100
100
100
100

cCcccCccccCccecececccococccecceccccce

BUT BELOW THE LISTED DETECTION LIMIT
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KEYSTONE DC # ——-—

: 4510
072466

INST ID

RIC
02/07/92 10:86:00
SAMPLE: SBLK WD

DATA:
CALI:

9B6131CO1N #1
9B0131CO1M #3

SCANS 20@ TO 1350

CONDS.: ~—-
RANGE: G 11,2408 LABEL: N 9, 4.8 QUAN: ».;m. 1.6 J 0 BASE: U 28, 3
129,08~ 4 29329,
1821

| 432

RIC _ 1267
52
690
278
F ] 653 |l 1853 142 . 1317
) 1 — ! — 1 4 — J o 1 _ 1 §
2 400 660 300 (2] 1200 SCAN
1@ 614 10:00 120 16149 20:00



-14

KEYSTONE DC # ———

. INST ID. 4510
072467

108. 8+

RIC

RIC DATA: 9BB131CO1IW #1 SCAHS 1356 TO 2460
82/97,92 10:06:00 CALI: 9BB131CBiW #3

SAMPLE: SBLK WD

CONDS.: -

RANGE: G 1,2468 LABEL: N 0, 4.81?%HAN= A 8, 1.0J B8 BASE: U 29, 3

2063
1551
|

1407

‘ 1468 1654 Ctem gy 19ve ML oz 2218

T’ 1} ' L1 ‘ A ] 1§

1460 1600 1860 2000 2200
Q'uze 26140 38:00 ’ 33:20 36140

2297

12@48.

7498  SCAH

i} “a TIME
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FILENAME

SBLK WD
9B0131CO1W
KEYSTONE

02/707/92 10:06:00

INST ID

ANALYST

VERIFIED BY /ﬂo

4

J

510

DD

CALIB STD DATE 01/27/92 CORR. FACTOR 10. 00

SCANS SEMIVOLATILE COMPOUNDS M/E AMOUNT RRT AREA
492 €130 1.,4-DICHLOROBENZENE-D4 #x% IS 152 200 MG/KEG 1.000 9358
722 €140 NAPHTHALENE-D8 ## IS2 #% 136 200 MG/KEG 1.000 37050
1021 <CIS0 ACENAPHTHENE~-D10 #% 1S3 % 164 200 MG/KG 1. 000 16602
1247 C160 PHENANTHRENE~D10 ## 1S4 #i# 188 200 MG/KG 1. 000 19525
1741 CI70 CHRYSENE~D12 ## IS5 #% 240 200 ME/KEe 1. 000 14648
2063 C175 PERYLENE-D12 ## IS6 ## 264 200 MG/KE 1. 000 12206
278 ¢S50 2~FLUOROPHENOL #*# SU1 ## 112 75 5% 0. 565 6728
507 CS45 PHENOL-D5 ## SU2 ## 99 45 A8 1. 030 8795
1140 €555 2,4, 6~TRIBROMOPHENOL #% SUS 330 Yo _g 7 1. 136 200
476 €570 2-~CHLOROPHENOL-D4 ## SU7 #% 132 VA o 3 0. 967 8324
526 €S75 1,2-DICHLOROBENZENE-D4 ## SU 150 2 A&7 1. 0469 5325
600 CS20 NITROBENZENE-DS ## SU3 #% 82 &5 a7 0. 831 5234
920 (525 2-~FLUDROBIPHENYL #i SU4 ## 172 95 192 0. 901 8755
1551 (CS30 TERPHENYL-D14 #% SUb& #% 244 2 A&7 J 0. 891 5517
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custody Record No.? 86
Analysis Request and Chain \'4 Page 1 ofos

«‘FWNCH LTD. PROJECT T’

LTG, Incorporated , Nanme: xeystona Lab-Houston ;
15010 FM 2100, Suite 200 ] Address: 8300 Westpark |

Crosby, Texas 77532 Houston, TX 77063 ;
Contact: Daniel D. Pastalaniec i
(713) 328-5860 Phone: 5713) 266-6800

FAX (713) 328-2996 | FAX: 713) 974-5494 ’-
DATA PACKAGE TO: | Requestea By: TD

FLTG, Incorporated |  Standard TA: n Days: 7 |
Crosby, TX 77532 ** Notify Lab Contact Immediately ** |
1024 Gulf Pump Road Notified by: Date:

FLTG MATRIX CODE: SPEC |
FLTG SET NUMBER: SPEC0001 |
Quality Control lLevel: I

Site Location: 1024 Gulf Pump Road |
Crosby, Tx 77532

FLTG Grab
Sample No Date Time Location 1 COmp uatrix Type

SPECOOOl—Ol | 1/30/92 si-l | erab Water | ENV

| l
6 i 47 m e /Mfé’/ o1
l

v, //M |
]
-

I I —

SAMPLER'S Name(s) (PRINT) Affiliation l
?

1. -T Ti o) ) of t
Z.Qobcm OCIVET perator Q rC
3,

l Carrier: Bill No.. B __J

RELINQUISHED BY

(SIGN) (INITIALS) Date Time (INITIALS) Date Time |
1. cdbedt OLweN 20 KO, 3092 3127 | '(3fqx 229,
RETURNED BY DISPOSED BY

(SIGN) (INITIALS) Date Time (SIGN) (INITIALS) Date Time

2.

: NOTES TO LAB-
l ple to be analyzed per DAF

(1~0riginal,2-Set Data Package 3-FLEG 4-Samp1er)
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Analysis Request and Chain Custody Record No.$ 86
¥ b Page 2 of 2

“LTG MATRIX CODE:SPEC
JTG SET NUHBER SPECOOOI

DESCRIPTION.Groundwatar

NOTES TO SAMPLER:

PARAHETERS REQUESTED

VOA SVOA v /4
r FLTG - Lab —1
Sample No Sample ID chtainer Preservative
SPECOOOl-Ol , 2-4 oz bottle | Hﬂ

|
) ,
COMMENTS Set QC CQmpleted by:
q (SIGN) (INITIALS) Date
—_—r
(1-Origina1 2-Set Data Package, 3~FLTG, 4-Samp1er)
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Appendix 2

Analytical Reports
INT-11 DNAPL sample

012D 7434
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PROJECT ID
P.0. NUMBER

Report
Prepared
for

FLTG s INC.

1024 GULF PUMP ROAD.
CROSBY TX 77532

Attention : TED DAVIS

by

Keystone Lab - Houston
A Division of CHESTER LabNet
8300 Westpark Drive
Houston, Texas 77063
(713) 266-6800

e 2 Dok D5 oD,

Dan Pastalaniec
Project Manager

/
[y
g /:‘-‘ 7 4-"’)/; / 4
,CNT U L e XA
: WORK ORDER : H92-04.108
: SPECO0015 DATE RECEIVED : 9-APR-1992
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tI" SAMPLE & ANALYSIS SUMMARY

Keystone Client'’s Date/Time Sample
Sample ID Sample Number Collected Matrix
H92-04.108~-001 LAB BLANK WATER
H92-04.108-002 SPEC0015-01 04/08/92 14:40 WATER
H92-04.108~003 SPEC0015-01DUP 04/08/92 14:40 WATER
H92-04.108-004 SPEC0015-01MS 04/08/92 14:40 WATER
Date Submitted: 06/18/92 FLTG Set Number: SPECO0015

Date Received: 04/09/92 10:35 Lab Number: H92-04.108

II.A Extraction Report
Parameter:SVS$TCL
Client
Sample ID | Analyst | Date-Time

NONE

II.B Extraction Report
Parameter:PCB
Client
Sample ID | Analyst | Date-Time

NONE

III. Spike Level Multipliers

Client Client
Parameter |Sample ID|[Multiplier|Sample ID|Multiplier
TOC [ =01 ] 10 I -11 ]
— TOX [ =01 T 10000 I -11 ]
T VOASTCL | ~01 ] 0 T -11 ]

IV. MOISTURE CONTENT
Client Sample ID | Wt. %

NONE

COMMENTS :



Uica /4

SET NARRATIVE
Matrix SPEC

Keystone Lab-Houston FLTG

Lab Work Order:H92-04.108 Project Set Number:SPEC0015
Report Submission Date: 06/18/92

I. SAMPLE COLLECTION/SHIPPING PROBLEMS

FLTG Lab
Sample No. Param. Sample No. Problem Outcome
NONE

II. ANALYSIS PROBLEMS

FLTG Lab
Sample No. Param. Sample No. Problem Outcome

IXII. QUALITY ASSURANCE PROBLEMS

FLTG

Sample No. File No. Problem Outcome
SPEC0015-01 4U04108v02 SU 1 Not Found ;80U 2 >110% Matrix Effec
SPEC0015-01 4U04108v02 SU 1 >620% Matrix Effect

. CED P D D D Gue Y e GNG G IS AP fES SR SN I B GUE VP W WD S Gy IR ML M IS G Gun GUR SHb Sy GED GIR EP GEP WD SR Sib VEn U WD GEP WP GEN Gor CEe P GED D WP wp S S GEV VR SEr Gwm S G S S . G

COMMENTS-~ MS/MSD on VOA not done because of Matrix. Sample was run
once within holding time but the data was worthless due
to the high contamination. The three submitted runs were
one day after the hold time expired.
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17-0+1992

Sumery of Amlytical Fesults

Date received: 9-APR-1992 Qustarer: FIIG ,INC. Job rame; H92~04,108

Pae 1

Total Orgenic Carbn mg/L <.0
Amlyst: RS

Date/Time: 04/13/92 10:31

Dilution: 10

'm:al(}:xpmc!-blcgaas m/L <0.005

0 mr,e/hma 04/14/%2 14:00
Dilution: 10000

* ~ % Recovery
MR - Not Requiired
MA - Mot Ppplicshle

5%

599

Saples
Keystae ID 108-001 108-002 108-003 108-004
Sanpling Poink (0. Yoo X A o:-Yos
Dete Sarpled 8-APR-1992 8-APR-1992 §-APR-1992 6-APR-19%2
Qustarer ID I2B BIANK SPEC0015-01 SPR00015-01 SPEC0015-01
N 0 0. M
Parareters
506 556 97.0*

103+



000 SAMPLE NUMBER: SPEC0O0135-01 INT 11 1

T ID: 4
07247%

NS

ORGANICS ANALYSIS DATA SHEET

;,wrunv NAME: KEYSTONE ENV. CASE NO.: -—-
AB SAMPLE ID NO.: 910410802 INITIAL CALIBRATION DATE: 04/22/92
AMPLE MATRIX: WATER CONTRACT NO.: —
'ATA RELEASE AUTHORIZED BY:......... DATE SAMPLE RECEIVED: 04/09/92
VOLATILES
;ONCENTRATION: LOW DATAFILE: 4U0D4108V02B
JATE ANALYZED: 04/23/92 DILUTION FACTOR: 10000. 00
DETECTION AMOUNT
COMPOUND LIMIT FOUND
(MICROGRAMS / LITER )
CO10 CHLOROMETHANE 100000 U
CO15 BROMOMETHANE 100000 U
CO20 VINYL CHLORIDE 100000 U
€025 CHLORDETHANE 100000 U
CO30 METHYLENE CHLORIDE 50000 ........... 20000 J
CO35 ACETONE 100000 U
CO40 CARBON DISULFIDE 50000 U
C045 1, 1-DICHLORDETHENE 50000 U
€050 1, 1-DICHLOROETHANE 50000 ........... 20000 J
® COS3 1, 2-DICHLOROETHENE (TOTAL) 50000 ........... 21000 J
CO&0 CHLOROFORM 50000 ........... 810000
CO&5 1, 2-DICHLOROETHANE 50000 ........... 650000
C110 2-BUTANONE 100000 ........... 23000 J
C115 1,1, 1-TRICHLOROETHANE 50000 U
C120 CARBON TETRACHLORIDE 50000 ........... 31000 J
C125 VINYL ACETATE 100000 ........... 150000
C130 BROMODICHLOROMETHANE 50000 U
C140 1, 2~-DICHLOROPROPANE 50000 U
€143 CIS-1, 3-DICHLOROPROPENE 50000 U
C150 TRICHLOROETHENE 50000 U
C155 DIBROMOCHLOROMETHANE 50000 U
€160 1,1, 2-TRICHLORDETHANE 50000 U
€165 BENZENE 50000 ........... 4400 J
€172 TRANS-1, 3~DICHLOROPROPENE 50000 U
€180 BROMOFORM 50000 U
€205 4-METHYL—-2-PENTANONE 100000 ........... 27000 J
€210 2-HEXANONE 100000 U
C220 TETRACHLOROETHENE 50000 ........... 18000 J
c225 1,1, 2, 2~-TETRACHLOROETHANE 50000 ........... 19000 J
€230 TOLUENE 50000 U
C235 CHLOROBENZENE 50000 U
C240 ETHYLBENZENE 50000 U
€245 STYRENE 50000 U
€250 XYLENES (TOTAL) 50000 U

’ UNDETECTED AT THE LISTED DETECTION LIMIT
= COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT




0rE 4

SAMPLE NUMBER: SPEC0015-01 I

-ABORATORY NAME: KEYSTONE ENVIRONMENTAL RESOURCES,
ANALYST: PVG

ORGANICS ANALYSIS DATA SHEET — PAGE 4
INC. CASE NO.: -——-

IC REPORT NO.: ........ DATAFILE: 4U04108V0z

B. TENTATIVELY IDENTIFIED COMPOUNDS

CAS # VOLATILE COMPOUND NAMES SCANi# PURITY AMOUNT

UG/L

UNKNOWN 184 250000

o J = ESTIMATED VALUE - A 1:1 RESPONSE FACTOR IS ASSUMED



NST ID: 4uuu

108.07

RIC _|

RIC

04,23/92 12:38:00

SAMPLE: SPEC@015-01 INT 11 16@0
CONDS.: @4,/69-92

DATA:
CALI:

4U84188V028 #1
4U84188V028 43

SCANS 1@@ TO 8ee

RANGE: G 1, 800 Lng%%: N 9, 4.8 QUAN: A @, 1.0 J B BASE: U 208, 3

116992,
432 551 660
324 ”
308
184 584
749
213 482 615
522
1 ' | r 1 ' | ' | ’ | ¥ 1

200 300 460 568 600 709 SCAN
.90 S:00 6:40 8:20 10:00 11:40 8 TIME
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FRENCH LTD. PROJECT REPORTING LABORATORY
FLTG, Incorporated Name: Keystone Lab-Houston
010 FM 2100, Suite 200 Address: B300 Westpark
osby, Texas 77532 Houston, TX 77043
Contact: Daniel D. Pastalaniec
(713) 328-5840 Phone: (713) 266-4800
FAX (713) 328-2996 FAX: (713) 974-5491
FLTG, Incorporated Standard Ta: Y Days: 21

Crosby, TX 77532
1024 Gulf Pump Road Notified by: Date:

FLTG MATRIX CODE: SPEC 1

FLTG SET NUMBER: SPECO001S

Quality Control Level: I

Site Location: 1024 Gulf Pump Road
Crosby, TX 77532

FLTG

Grab/
Sample No Date Time Location Comp Matrix Type

SPEC0015-01 4s08/92 _‘7Y2 | INT 11 Grab [ wWater
7%05

L BDATA PACKAGE TO: Requested By: TD

=================iii=========?

SAMP ER S Name(s) ( PRINT) affiliation
1.75e W Youviler Operator
§; X X Techn)es ] Serv)ee <
l Carrier: ‘ [ ill No.: i]
RELINQUISHED BY ; RECEIgED BY y
( )‘éfNITIA S Date T1me SIGN (INITIALS Date Time
. ﬂﬂ’é‘-“ y 9& '
i% 77 Dy Yafy. 10338
RETURNED BY DISPOSED BY !
(SIGN) (INITIALS) Date Time (SIGN) ( INITIALS) Date Time

1.
2.

e

I I.\

/e Aviminal AZmar Nata Packaqge ,3-FLTG,4-Sampler )

| NOTES TO LAB:




U243 ANalysls KEQUEST aliu Lilaiil cuoevuwa, ieoe.
Page 2 of 2

FLTG MATRIX CODE:SPEC Lab Work Order No:
FLTG SET NUMBER:SPECO0015

——-—-1___.__[

[ o |

1

MPLING SOP REFERENCE:Water
DESCRIPTION:Water
NOTES TO SAMPLER:

PARAMETERS REQUESTED
TOC TOX VOASTCL
FLTG Lab
Sample No Sample ID Container Preservative
SPEC0O015-01 2-40ml V0A HCL
SPEC0015-01 4 oz glass (2) H2S04
SPEC0015-01 8 oz glass () HCL
COMMENTS Set QC Completed by:
(SIGN) ( INITIALS) Date

(White - Original, Yellow - Set Data Package, Pink - FLTG, Orange - Sampler)

=

ot

SN S S N S—



BOOKMARK
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Appendix 3

Cone Penetrometer Logs
S1-16 Area

OIS02 435"
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|

FUGRO GEOSCIENCES, INC.

8105 Rookin

Houston, Texas 77074
Tel* (713) 778-5580
Fax (713) 778-5501

May 18, 1992
Report Number 0301-2126

FLTG, Incorporated
15010 FM 2100, Suite 200
Crosby, Texas 77532

Attention: Mr Mike Day / Mr Bill Edmondson

CONE PENETROMETER TESTING
AND RELATED SERVICES
FOR AFFECTED GROUNDWATER DELINEATION
FRENCH LIMITED SITE
CROSBY, TEXAS

Gentlemen

Please find enclosed herewith the final results of the cone penetrometer tests conducted at the above
referenced location

For your information, the soil stratigraphy was identified using Campanella and Robertson’s Simplified Soil
Behavior Chart Please note that because of the empirical nature of the soll behavior chart, the soil

identification should be verified locally

Fugro Geosciences appreciates the opportunity to be of service to your organization If you should have any
questions, or if we can be of further assistance, please do not hesttate to contact us. We look forward to
working with you in the future.

Very truly yours,
FUGRO GEOSCIENCES, INC.

Z O P
L. David Parker, P E.
CPT Department Manager

LDP/kip

Twenty-five offices nationwide in the United States
International operating companies in Australia, Belgium, Brunei, Canada, Germany, Hong Kong, Indonesia, Japan
Malaysta, The Netherlands, Saud: Arabta, Singapore, United Kingdom, and United Arab Emirates




Key To Soil Classification and Symbols

SOIL TYPE SAMPLE TYPE
{Shown in Symbol Column) {Shown in Samples Column)
Sand Silt Clay
;‘:g;t} ° '..'. M /
b A )
s} A fa
Fill Sandy Silty Claysy Undisturbed Rock Core  Sphit Spoon  No Recovery
Predominant Type Shown Heavy

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (Major portion Retained on No 200 Sieve)
Includes (1) clean gravels and sand descnbed as fine, medium or course, depending on distnbution of gran sizes (2) silty or clayey gravels and
sands and (3) fine grained low plasticity soils (Pl < 10) such as sandy silts Condition is rated according to relative density, as determined by lab

tests or estimated from resistance to sampler penetration

FINE GRAINED SOILS (Major Pomon-Passmg No 200 Sieve)

Descrniptive
Term

Very Soft
Soft
Firm
Suft
Very Stff
Hard

Note

TERMS CHARACTERIZING SOIL STRUCTURE

Parting paper thin in size

Seam 1/8" to 3° thick

Layer greater than 3*

Fissured containing shrinkage cracks, frequently filled with
fine sand or silt, usually more or less vertical

Sensitive pertaining to cohesive soils that are subject to
appreciable loss of strength when remolded

interbedded composed of alternate layers of different soi
types

Laminated composed of thin layers of varying color and
texture

Calcareous containing appreciable quantities of calcium
carbonate

Well Graded having wide range in grain sizes and substantial
amounts of all intermediate particle sizes

Poorly Graded predominantly of one grain size, or having a

range of sizes with some intermediate size miss-
ing

Descnptive Term Penetration Resistance* Relative Density
Loose 0-10 0to 40%
Medium Dense 10-30 40 to 70%
Dense 30-50 70 t0 90%
Very Dense Over 50 90 to 100%

* Blows/Foot, 140# Hammer, 30" Drop

Includes (1) inorganic and organic silts and clays, (2) sandy, gravelly or silty clays, and (3) clayey siits Consistency 1s rated according to shearing
strength, as indicated by penetrometer readings or by unconfined compression tests for soits with Pi > 10

Cohesive Shear Strength
— Yons/Square Foot
Less Than 0 125
0125t0 025
025t0 050
050to 100
100to 200
200 and Higher

Shekensided and fissured clay may have lower unconfined compressive strengths than shown above because of planes of weakness or
shrninkage cracks, consistency ratings of such soils are based on hand penetrometer readings

Flocculated pertaining to cohesive soils that exhibit a loose
knit or flakey structure
Shickensided having inclined planes of weakness that are

slick and glossy in appearance

Degree of Shickensided Development

Sughtly Slickensided shckensides present at intervals of 1° to
2", soil does not easily break along
these plates

shckensides spaced at intervals of 1’ to
2', soil breaks easily along these planes
continuous and interconnected slicken-
sides spaced at intervals of 4" to 12',
soil breaks along the shickensides into
pieces 3" to 6° In size

slickensides spaced at mntervals of less
than 4", continuous in all directions, soil
breaks down along planes into nodules
1/4° 10 2" n size

Moderately Shckensided

Extremely Slickensided.

Intensely Slickensided
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1 BAR = 100KPA = 1.02 KG/CM2

400,

200

100} / SANDS / |

g o/ . ]
© / / siTs
- 40F AND —
o’ e // SILTS / CLAYEY /
. / JSILTS
% 2o s J/ SILTY / -
& d CLAYS
< - / CLAYS
W 10 / -
o gl / y _
pa 6 / _
o yd / PEAT
® T 7 7 o
pd /7
2l— - 7~ _
1 1 1 1 1 |
0 1 2 3 4 5 6

FRICTION RATIO, FR, %

CAMPANELLA AND ROBERTSON CLASSIFICATION CHART
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FRICTION 1IP RESISTANCE RATIO
(TSF) (TSF) (%)
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]

54

60
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72

JOB NUMBER : 91—-1118 CPT NUMBER : SI—-18 N3269 E3811 DATE : 08-12-1091

ELEVATION : 0.00 CONE NUMBER: F5CKEVE00

FUIND OEDCIENCES, G
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WELL CONSTRUCTION LOG

BECHTEL JOB NUMBER: [WELL NUMBER:
21454-1

CONTRACTOR: LAYNE
FRENCH, LTD. SUPERFUND SITE|ENVIRONMENTAL SERVICES 00 S1-16
GEOLOGI1ST: DATE BEGUN: | DATE COMPLETED: |COORDINATES: PAGE 1 OF 1
M.A. GAGE 7-9-91 7-9-91
' GROUND SURFACE
ELEVATION: i , DEPTH
FROM
12" DIA. BORING TOP
DEPTH GROUND
GEOLOGIC LOG (FT) (FEET)
TOP OF GROUND
FILC, O=1" gravel - S
1-9° sandy clay, |27 :) BENTONITE-CEMENT
med to dk gry, " GROUT
rubber like o Y
debris @ 5-7° an TOP OF BENTONITE —— 10
9 1/// // POLYMER GROUT _
SAND, little clay, " // ///
1t to med grm Nl JJ Y414 / BENTONITE POLYMER
fn to med, O ol IR 2R V774 W GROUT
Fé9 Oppm m| S 177 7
- 15 |/// 6" DIA. PVC, FLUSH
SAND, gry, fine to . /y /// JOINT, SCHEDULE 80
coarse, loose e /// // RISER PIPE
OVM rdg Oppm i ;ﬁ %; TOP OF BENTONITE 19
:: —I PELLET SEAL —_
:: BENTONITE PELLET SEAL
:: TOP OF FILTER PACK — 21
1 RN D e
il ees| — TOP OF SCREEN ——— 23
:: .- 6" DIA. TYPE 304
i STAINLESS STEEL
i SCREEN: 0.020" SLOT
v coarse @ 30’ |:: et et FILTER PACK
:: SILICA SAND
:: oo cee 16-40 SIEVE
OWM rdg 5ppm @ 32]:: cee
il Y BOTTOM OF SCREEN —— 33

CLAY, 1t reddish brn,
soft, some gravel

o BENTONITE PELLET SEAL

NN

7 M e 2', 6" DIA. PVC
/A B SCHEDULE 80 SUMP
7 "' | [ BOTTOM OF WELL 35
NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL: )
DRILLING AND SAMPLING NOTES: SAMPLING

SAMPLE NO. | INTERVAL (FEET)

OWM READINGS: O ppm @ 10°% 15, 5 ppm @ 32’
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CONDUCTIVITY MMHOS/M

FULRO GEOSCIENCES,INC

q 1qn ZQZ 3q0 4@@
FRICTION SLEEVE [IP RESISTANCE RATIO
LISF) (TSF) Wz
2.2 2.2 4.9 ] 190 2180 3008 B 2 4 6 8 10
8- Y
- — £l q\?
S < ”
< M
\. ,
=] /
'§> WwnNC <<f" / 2
18 ): = | 7
é ]} [ ' il 4
| A s
15 alk t/ : : :
20 "
<Ez\ L~ <%:i_‘§\- _:
. Pe _ < i
— T
> — -
s - 7
u C\ - ——
ISB > J — =
[—
o,
)
a
35
40
45
5 -
55
60
JOB NUMBER : 92-2126 LPT NUMBER : S1-16AR DATE . B4-~15-1992
ELEVATION : P.098 LONE NUMBER: FSCKEG2@2
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CONDUCTIVITY MMHOS/M
108 200 300 400
] I 1 1 J
FRICTION SLEEVE TIP RESISTANCE RATIO
' (TSF) (TSF) L7
2.9 2.9 4.9 2 109 200 300 2 2 4 G S 10
o Fiel -
;r”? <§
5 1 e <::E§r j f
Z <-—'
/1
— N —
19 Pl UNC =1 ///
Y el
) } ] )
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WE TRUCTION LOG OONTRACTOR: LAYNE |BECHTEL JOB NUMBER: |WELL NUMBER:
FRENCHLE Eggs SUPERFUND SITE|ENVIRONMENTAL SERVICES 21454-100 St-17
GEOLOGIST: DATE BEGUN: | DATE COMPLETED: |OCOORDINATES: PAGE 1 OF 1
. T. SMITH 7-3-91 7-5-91 ]
GROUND SURFACE
ELEVATION: (44j - 1 DEPTH
12" DIA. BORING TOP
DEPTH GROUND
GEOLOGIC LOG (FT) TOP OF GROUND (FEET)
FILCLC dBle, _s1|Ey, org. -
eor
18 ~n BENTONITE-CEMENT
s GROUT
9 == B _ TOP OF BENTONITE — 9.0
CLAY ngrg?al »g-i th ;/ j/// ;// POLYMER GROUT —
r otcnes,
silty, mucky 7 7 BENTONITE POLYMER
13.5 / /, GROUT
SAND Tan with black e / 1//
e SN LS A B 7“4 77 6~ DIA. PVC, FLUSH
mn edl . .
rained, many gasl:: W // JOINT, SCHEDULE 80
th_ag_}?s :: / // ; // RISER PIPE
coarse ..
grained with pea |:: //; //f T TOP OF BENTONITE —— 14.0
gravel i PELLET SEAL _—
51 I ot BENTONITE PELLET SEAL
TOP OF FILTER PACK — 16.1
:: .- «<i| — TOP OF SCREEN ——— 17.0
i cee 6" DIA. TYPE 304
it cee see STAINLESS STEEL
:: SCREEN: 0.020" SLOT
: .- ... FILTER PACK
:: SILICA SAND
i 16-40 SIEVE
YRR, / 21 |°7° BOTTOM OF SCREEN ——  27.0
e rown
o?r_\tammate, bik, ;2 " -~ BENTONITE PELLET SEAL
slimy * RN
//
28 2’, 6" DIA. PVC
SAND B‘lact:k, %:'la gy // \ o SCHEDULE 80 SUMP
cont. ro ol B R
X . " | __ BOTTOM OF WELL 29.0
NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL: 30.0’ )
DRILLING AND SAMPLING NOTES: SAMPLING
Highly contaminated well, Tyvek required. SAMPLE NO. | INTERVAL (FEET)
OVM READINGS: 1.1 0-9’ 5.0 9-11.5" 1 11.5 70 13.5
e-n"S‘Sm 21-23' 85 8% @ 11.5-13.5° 2 19.0 T0 21.0
13 ppm 28-30’ 3 26.0 TO 28.0

&P
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- -
WELL OONSTRUCTION LOG CONTRACTOR: LAYNE BECHTEL JOB NUMBER: |WELL ER -
FRENCH, LTD. SUPERFUND SITE|ENVIRONMENTAL SERVICES 21454-100 INTtu1J ?BER'
GEOLOGIST: DATE BEGUN: DATE COMPLETED: COORDINATES: PAGE 1 OF 1
R. YEAGER 6/25/91 7/2/91
GROUND SURFACE
ELEVATION: 4.5 -1 DEPTH
12" DIA. BORING TOP OF
GEOLOGIC LOG l()E'IID’.{H (FEE¥D
"~ TOP OF GROUND )
CrAY Black, %omefbrn. ;/
rav. styrofoam
Sieces top first / BENTONITE-CEMENT
foot. Very strong /; GROUT
r.
// TOP OF BENTONITE —— 10
// 13 Z/ ;// POLYMER GROUT
SAND Gray, fine to med}:: /// / / BENTONITE POLYMER
with some coarse |:: /// /// GROUT
A E I I/
shells. s
- e /// 6" DIA. PVC, FLUSH
i /// /// JOINT, SCHEOULE 80
< 20 ;;; ;/4 RISER PIPE
CLAY Tan, silty wmath |// /// /;/ TOP OF BENTONITE —— 35
some sand, // — PELLET SEAL
interbeds of gray //
sandy clay_an // BENTONITE PELLET SEAL
clayey, silty //
sand. 4; TOP OF FILTER PACK — 37
Most'lydgray color ;/ cee cee
below 40’ /; TOP OF SCREEN ———— 39
@49’ tan, fat // e see
clay 7/ ces cee —
/i 6" DIA. TYPE 304
// cee cee STAINLESS STEEL
// s cee SCREEN: 0.008" SLOT
// e a0 L N )
7 o i
// cee oo FILTER PACK
// vee oo SILICA SAND
50 cee cee 30-70 SIEVE
CLAY Black and tan // see )
sa?gy with some ;; s cee
s ' - X L
ﬁ BOTTOM OF SCREEN —— 54
;; . ," BENTONITE PELLET SEAL
% 2', 6" DIA. PVC
7; SCHEDULE 80 SUMP
// [ BOTTOM OF WELL 56
NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL: )
ORILLING AND SAMPLING NOTES: SAMPLING
OWM READINGS: Off mud pit while T rculation 0—-18 ppm§ SAMPLE NO. INTERVAL (FEET)
without circulation 0-2 ppm
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”?l RESOURCE ENG”VEERING LITHOLOGIC LOG AND CON;::U-ZTO:(-)‘—N
Q SUBSURFACE EXPLORATION
OF DB-7
Chient FRENCH, LTD, DRILLING AND SAMPLING INFORMATION
Project Name ___French, Ltd. Date Started _7/18/86 __ Date Completed 1/19/06
Project Locallon_‘c‘.rslh!.._l‘;'_l Method _Rotary Wash  Total Depth____S8.0°
Job No 15-14 Boring No __DB8-7
Logqed By P Mann, Hydrogeologist
Approved By
Drdled By Gulf Coast Coring - Rosenburg, Texas
w > o -~ @
8 a « |10 §o
£ stratom | 2 | Z w |3 g § g
rw DESCRIPTION ELEVATION| - o o 1z|lzles
w IN FEEY a ey o 3 Bd 4 F AT
& w a
Q z - L z b 3 : 2 ; : 3!
SURFACE ELEvaTiION /S, . « | 3 s |%}3 “¥i
= ] 1
5 SILTY SAND (FILL?), gray and black; odor detected .o o2 | st 1.0° 50 i
5 SILTY CLAY, gray, massive, msoderately firm 2-4 ss 1.0° <1
s -a - 6 | st | 18 <1 1
E uNC. 8 | st | 1.9 1.0
3 s10| ss | 0.3 <1
10 - 10.4 .
j SILTY SAND, ranging from fine to coarse grained, gray, poorly sorted, 10-12] Sss 1.4° <1
- graded
3 12-14] ss | 1.7° 1.0
= saturated below 12.0°
15 = 14-16] SS 0.7° 116 1
3
- 16-1¢] ss | 1.1 <1} 8o
3 18.0° to 22.0' very dark gray, discolored silty sand gi 1._20! ss 1.3¢ mol
20-: 1
] 20~-22] SS 1.1° 2 200‘
- 22-24f ss | 1.0° 10
3 24.5° vith pebble sized gravel
25— 26.3 |24-2¢] ss | 1.0 3 ]
'-.'. SILTY (LAY, reddish browa and gray, mottled, massive, very firm d- 26-2" ST 1.8° 3
- )
3 Q(n's - 28-30] ST | 1.9 «
303 & 1
b 30-32] ST 1.8' <l
3 CI ]2—34' ST 1.7 <l
”-.:?I below 35.6' increasingly sandy, fine grasined with grennish gray color 36—34 ST 1.6° <} o
L]
3 8.0 36-34 ST 1.8 <l
E CLAYEY SAND WITH SILT, very fine grained, greenish gray, moist ”_“‘ ST 1.5 <1
40— -
- 41.0 _ 140-44 ss | 1.2° 1] 2
= SILTY TO SANDY CLAY, gray, browvn and reddish brown, moctled, massive, l J
3 very firs '”,r 42-44 ST 1.35 1] 2
45— ' 4
46 0 i‘-44 ST 1.2 «l
i CLAYI.::::D. very fine to fine grained, gray and brown, mottled, dense, 66—41 ST 1.7 1
3 sesd st | 1 <
50— -
3 balow 52.0' reddish browm color observed 50-32 ST 1.5 <1
: AN
n $30 L
- ST b 1
-] CLAY TO SILTY CiAY, reddish brown and gray, sottled, massive, very firm 32-34 1.65 *
55 cl sb-sc‘ sT { 1.5 <af
. ss—s] ST 1 651 a1
= 58 0
~4 BORINGC COMPLETED AT 58 O FEET, BOREHOLE WAS GEOPHYSICALLY LOGGED,
L P THEN SEALED WITH CEMENT BENTONITE GROUT.
SAMPLER TYPE BORING METHOD
SS -~ ORIVEN SPLIT SPOON  CA - CONTINUOUS FLIGHT AUGER HSA - HOLLOW STEM AUGERS DC - DRIVING CASING

ST - PRESSED SHELBY TUBE AC - ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING
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Appendix 4

Cone Penetrometer Logs
INT-11 Area

/502 936
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FUGRO ULEOSCIENCES.INC
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Ho}? plugged back to 59’ with benseal before setting
well.

OVM READINGS: 0.2ppm @ 18-27’

1.0 ppm @ 50-51’

Contaminate found in samples @ 53’ & 57’. Strong
oxide stains and odor in samples and cuttings.

WELL CONSTRUCTION LOG CONTRACTOR: LAYNE BECHTEL JOB NUMBER: |WELL NUMBER:
FRENCH, LTD. SUPERFUND SITE]ENVIRONMENTAL SERVICES 21454-100 INT-10
GEOLOGIST : DATE BEGUN: DATE COMPLETED: COORDINATES: PAGE 1 OF 1
J.T.SMITH 6-27-91 7-2-91
GROUND SURFACE
ELEVATION: 4.1 > r ] DEPTH
12" DIA. BORING TOP OF
GROUND
GEOLOGIC LOG l TOP OF GROUND (FEET)
FILLC Road base grav., |[.. .
silt, org. debris | 7 o
and roots. o BENTONITE-CEMENT
o GROUT
T?Q?ﬁggy’q"'c'gd'md :: = TOP OF BENTONITE —— 10
Bo?gg. ;a er, . és ;;/ ;// POLYMER ST
18-27" 07 %oxide |:i: //5 //f BENTONITE POLYMER
staining :: 11/ /;/ GROUT
27-29 tan,well e /17 ///
rnd. pea gravel i 7/4 17/ 6" DIA. PVC, FLUSH
—29 |/// /// JOINT, SCHEDULE 80
PEA GRAVEL Clayey, . |oo 11/ 1/ RISER’PIPE
charcoal with red iron|oo /// ///
stains Hly var1¥. 00 /// /77 r TOP OF BENTONITE —— 33
we]c] _%‘nda gk/'l qtz. oo PELLET SEAL
petrified wd. 00
34 BENTONITE PELLET SEAL
SAND Grn-gray to gray ::
tan, fine to med. |:: TOP OF FILTER PACK — 35.2
grained. 1 ¢ e s coe v
a gravel frags @]:: cee cee
gg’ 9 9 < 48 coe cce TOP OF SCREEN 37
SAND & PEA GRAVEL i see cee
Wieh tanclay and )i 6" DIA. TYPE 304
1 | .. esce -
siltstone. < soe vee STAINLESS STEEL
50 fe-- SCREEN: 0.008" SLOT
SAND clayey, stained e 51 cee see
SAND Gray green to gray|:: see oo
fine 10 medium T see XX FILTER PACK
g¥a1ngd, some dark|:: XX oo §65%8A8§AND
Staning ¥ 2 2 EVE
i BOTTOM OF SCREEN —— 57
2 . BENTONITE PELLET SEAL
:: g;:qy"“ """"
)
69.6 2', 6" DIA. PVC
CLAY Red-brown, /A SCHEDULE 80 SUMP
gumbo, plastic // o
// T BOTTOM OF WELL 59
NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL: 72° )
DRILLING AND SAMPLING NOTES: SAMPLING
SAMPLE NO. INTERVAL (FEET)

AN

29-30’
30-32°

40-42
49-50’, 51-53

&
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JOB NUMBER : 91-1118 DATE . 26-13-1931

ELEVATION

: 8.20

CONE NUMBER. FSCKEV609

CPT NUMBER : INT-11 N3176 E3426

“UGRO GEOSCIENCES, INC
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WELL CONSTRUCTION CONTRACTOR: LAYNE BECHTEL JOB NUMBER: |WELL NUMBER:
FRENCH, LTD. SUPERFUN'ﬁaS;ITE ENVIRONMENTAL SERVICES 21454-100 INT-11
GEOLOGIST : DATE BEGUN: DATE OOMPLETED: COORDINATES: PAGE 1 OF 1
M.A. GAGE 09-03-91 09-03-91
GROUND SURFACE
ELEEVATION: Mﬁ- 1 DEPTH FFOM
12" DIA. BORING TOP OF
GROUND (FEET)
GEOLOGIC LOG TOP OF GROUND
FILL, O-1,rd. gravel{~"
* -2 saycly. | s BENTONITE-CEMENT
2-3, sd f-m 1s 3 L GROUT
SAND, olive gry, . —— TOP OF BENTONITE —— 10
fine to coarse|:: /1// // POLYMER GROUT
logse, little |:: W //
silt, oil :: / BENTONITE POLYMER
sheen it 12 fﬁ /// GROUT
SAND, 1t. olive gry,|:: ;/ //5 —
med.to coarse,|:: / 6" DIA. PVC, FLUSH
loose, trace |:: // /%/ JOINT, SCHEDULE 80
gravel i P fﬁ ;/// RISER PIPE
SAND, as above :: /// / TOP OF BENTONITE —— 33
1}tt1e]%r'lgrbd :: —T PELLET SEAL
cla m |[::
& l¥’gry :: 2 ' BENTONITE PELLET SEAL
SAND, 1t. olive gry,|:: TOP OF FILTER PACK — 35
v. Tine to :: cee
fine, loose, - cee cee
trace silt M ces ese] —— TOP OF SCREEN 38
4 I 6" DIA. TYPE 304
:: coe veoe STAINLESS STEEL
te cee soe SCREEN: 0.010" SLOT
Smpls saturated w/dk|:: ..t .-
brn stain, v. strong|:: cee ces FILTER PACK
chemical odor @ 50’ |:: ?tISLigAS%AEeg
il PO e ot
CLAY, 1t brn & 1t {//} |---
?r¥hgt;§f‘a 8 // BOTTOM OF SCREEN ——— 53
1
silt n strgrs //; o — BENTONITE PELLET SEAL
// il "
y 2, 6" DIA. PVC
/; ",' . SCHEDULE 80 SuMP
Y74 B At I [ BOTTOM OF WELL 55
NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL: — )
DRILLING AND SAMPLING NOTES: SAMPLING
OVM READINGS: 43ppm @ 5° 73ppm @ 10’, ippm @ 15’ SAMPLE NO. INTERVAL (FEET)
<1ppm @ 20}, <ippm @ 25’, 1.8ppm @ 30’
12ppm @ 35°, 14ppm € 40°, 15ppm @ 45°,
85ppm @ 50°,
.
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CONDUCTIVITY MMHOS/M
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JOB NUMBER : 92-2126 CPT NUMBER : INT-11AR DATE : @P4-14-1992
ELEVRATION . 0.90 CONE NUMBER: FSCKEG202

FUGRO GEOSCIENCES. INC
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JOB NUMBER : 91-1118 CPT NUMBER  INT-19 N3128 E3446 DATE : 26-18-1991
ELEVATION . 2.70 CONE NUMBER. FSCKEV620

UGRO GEOSTIENCES, INC
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WELL CONSTRUCTION LOG CONTRACTOR: LAYNE BECHTEL JOB NUMBER: |WELL NUMBER:
FRENCH, LTD. SUPERFUND SITE|ENVIRONMENTAL SERVICES 21454-100 INT-189
GEOLOGIST: DATE BEGUN: | DATE COMPLETED: | COORDINATES: PAGE 1 OF 1
M.A.GAGE 09-16-91 09-16-91
ELEVX‘?I&F}FACE DEPTH
: 0627 ! FROM
12" DIA. BORING TOP OF
GEOLOGIC LOG (FEE’?‘?
TOP OF GROUND
SAND, med Tt gry, med Yo[:: B B
coarse, loose, :: & i
tr sa1t :: = BENTONITE-CEMENT
med to gravell + - " el
es 9 y :: 5 TOP OF BENTONITE —— 10
:: ;;/ ;; POLYMER GROUT
it /// 1// BENTONITE POLYMER
e 11/ 11/ GROUT
.
i 7/7 6" DIA. PVC, FLUSH
:: 1777 /// JOINT, SCHEDULE 80
28 |/// /// RISER PIPE
CLAY, ]tdbr? %fu srys ﬁ ;ﬁ ﬁ; TOP OF BENTONITE <SEE
mea st
tr s11t & sand 7| ., —J PELLET SEAL NOTE 1>
SAND, 1t olive gry to e BENTONITE PELLET SEAL
yellowish gry, HH
v fine to tine, :: TOP OF FILTER PACK — 31
loose, tr si1lt - soe see
0l TOP OF SCREEN 33
i . 6" DIA. TYPE 304
e STAINLESS STEEL
e SCREEN: 0.010" SLOT
i . e FILTER PACK
e SILICA SAND
e 16-40 SIEVE
il B T D vee
CLAY, 1t brn to moderate|// BOTTOM OF SCREEN —— 48
reddish brn, stiff ;/
tr s11t & sand / BENTONITE PELLET SEAL|<SEE
% ¢ NOTE 2>
// 2', 6" DIA. PVC
ﬁ SCHEDULE 80 SUMP
// __[ BOTTOM OF WELL 50
NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL: — )
DRILLING AND SAMPLING NOTES: SAMPLING
OVM READINGS: Oppm @ 5’, Oppm @ 10°, 2ppm @ 15, fomte 10 | INTERVAL (FEET)
: Op ppm » 2ppm
1p8$ @ 20’, 1ppm @ 25’, 1ppm @ 30::
4ppm @ 32’, 11ppm @ 35’, 13ppm @ 40°',
18ppm @ 45’, 1ppm @ 50’

NOTE 1: Upper bentonite pellet seal not installed
because of partial bridging of 1oyer
bentonite pellet seal @ 17 _and 26°.

NOTE 2: Lower bentonite pellet seal partially
bridged in the borehole @ 17 and 26°.
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JOB NUMBER : 91-1118 CPT NUMBER : INT-63 N3129 =2331 DA7E . 26-12-i199:
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“UGRD GEISCIENCES, "NC
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WELL CONSTRUCTION LOG CONTRACTOR: LAYNE BECHTEL JOB NUMBER: |WELL NUMBER:
FRENCH, LTD. SUPERFUND SITE|ENVIRONMENTAL SERVICES 21454-100 INT-63
GEOLOGIST: DATE BEGUN: | DATE COMPLETED: | COORDINATES: PAGE 1 OF 1
M.A.GAGE 09-17-91 09-17-91
GROUND SURFACE
ELEVATION: 15, {c X r , ggardn

12" DIA. BORING TOP OF
DEPTH GROUND
GEOLQGIC LOG (F7) (FEET)
TOP OF GROUND
FILC, voad gravel ] .
SAND, 1t olave gry, med |:: BENTONITE-CEMENT
ct"q coarse, loose, |:: ” GROUT
soomeny, (5| Lyl ] T ROESRRRT 0
med to gravelly, s
tr s11t & clay T: /// 11/
es s ;ﬁ ;/; BENTONITE POLYMER
med to coarse E: /17 /f/
tr gravel @ 12’ 2 y/ /77 —
s // 6" DIA. PVC, FLUSH
:: /// 11/ JOINT, SCHEDULE 80
v gravelly @ 22’ 22 ;;; ﬁ; RISER PIPE
“1 25 |7// /77 [ ToP OF BENTONITE —— 26
CLAY, 1t brn, med staff,|// PELLET SEAL
Tittle s11t & sandl//
ﬁ ------- BENTONITE PELLET SEAL
// 30 TOP OF FILTER PACK — 29
SAND, 1t olive gry, s eee cee
v fine to fine, e vee cee TOP OF SCREEN 31
Toose, tr silt i
i .- 6" DIA. TYPE 304
:: STAINLESS STEEL
HA SCREEN: 0.010" SLOT
i ... .. FILTER PACK
t: coe oo SILICA SAND
e 16-40 SIEVE
{45 |... cos
CLAY, 1t brn, stiff, // voe cos
tr silt & sand ﬁ -1 — BOTTOM OF SCREEN —— 46
/7 BENTONITE PELLET SEAL|<SEE
ﬁ P i NOTE 1>
// 2’, 6" DIA. PVC
ﬁ ...... SCHEDULE 80 SUMP
// I BOTTOM OF WELL 48

NO SCALE (NOTE DEPTH TO

BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL:

)

DRILLING AND SAMPLING NOTES: SAMPLING
SAMPLE NO. INTERVAL (FEET)
OVM READINGS: Oppm @ 5’, Oppm @ 10’, 1ppm @ 15', (
1ppm @ 20’, 3ppm @ 25°, 4ppm @ 30,
2ppm @ 35°, <ippm @ 40°’, 3ppm @ 45°,
<ippm @ 48’

NOTE 1: One foot of drill cuttings at bottom of
borehole from 47 to 48°'. One foot bentonite
pellets placed from 46 to 47’.

~—
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® 2.3 3.2 2 153 322 3 2 46 312
3 —
s = ik g
=1
UunNc- "‘fh__/
e — =
.: (:, -.:.
% el NN st |y s
= < —_ | ’ .
= = gi
== _ :
39 £> {—' Ci ‘ ::/ c,
L t 4] ‘) ..{
3 = | {Sﬂ; |
3 - S
d < 43 ‘<:‘\ == B o
I e
B = = | wr ~
) -:#éggzzir = ‘ :
(_\_,_s:.. g
52 - —— — 5 .
e — S
C2 ~21#, Sas
- j; S
60
78



072514

WELL CONSTRUCTION LOG CONTRACTOR: LAYNE BECHTEL JOB NUMBER: |[WELL NUMBER:
FRENCH, LTD. SUPERFUND SITE|ENVIRONMENTAL SERVICES 21454-100 INT-64
GEOLOGIST : DATE BEGUN: DATE COMPLETED: COORDINATES: PAGE 1 OF 1
J.T.SMITH 09-09-91 09-10—-91
ELEVA?ION FACE % DEPTH
1381 1 _ PrRoM
12" DIA. BORING TOP OF
DEPTH GROUND
GEOLOGIC LOG (FT) (FEET)
TOP OF GROUND
FILL, roadbase o i
SAND, slt¥ clyey, brn . BENTONITE-CEMENT
w/blk stn & oily | = GROUT
scum nm ¥
13 TOP OF BENTONITE —— 9
SAND, c¢s-v c¢s, blk stn, |:: /// /// POLYMER GROUT
loose, washes, :: / f/
bik blobs of cont |:: /A BENTONITE POLYMER
15-17’ cs, fri e /y / GROUT
cln, tan, clr-lt |:: Y174 //
rns, rnded, med- |:: /// /77 -
nea&16-17’ e /// 6" DIA. PVC, FLUSH
17-24’ as above, |[:: 17/ /;/ JOINT, SCHEDULE 80
cs-v cs @ 227, tr |:: 777 1// RISER’PIPE
gea grvl, blk cont!:: /77 l//
1-24’, rd-blk 2 /// /77 r TP OF BENTONITE —— 31
blotches i PELLET SEAL
24-28' clyey blbs
blk cont, pea grvi BENTONITE PELLET SEAL
grg stn, loose
e 25-28 ) g TOP OF FILTER PACK — 33
CLAY, tan-rddsh, tight, ;/ see eee
dnse, gry strks / oo coo TOP OF SCREEN —— 37
slckensd brks, // vee cee
plastic, dk-rd 30’|// 32.5 oo coe
SILT, tight, dnse, 1t coe 6" DIA. TYPE 304
?ry, w/ocher stns, | coe ces STAINLESS STEEL
riable i oo oo SCREEN: 0.010" SLOT
33.5-41’ 10% cly ["* 41 s vee
SAND, slty, fn, wet, - v s
(gigézég; v aromtc, |:: .o oo FILTER PACK
ge s s cee SILICA SAND
43 Je-- cee 16-40 SIEVE
SILT, fn, crmy bge, frly cee cee
soft, wet ann cea ceoe
48-50° 50% <ty o
rddsh gry, o t, o BOTTOM OF SCREEN —— 52
g&gi\g’ Brmy boe, | BENTONITE PELLET SEAL
o2 -—Qrmy bge, )
wine oa, fr.]a, i o rerspr eiseivied
<;emT'—dnse rd-org "™ —
ocher b'lo{ches it et 2’, 6" DIA. PVC
52 | SCHEDULE 80 SUMP
CLAY, solid, dnse, tough ;/ o
rd, blocky, pl1ab1{// - [ BOTTOM OF WELL 54

NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL:

— )

DRILLING AND SAMPLING NOTES:

During drilling a considerable amount of blk blobs
of contaminate (gooey-thick) was trapped within the
sands. In air/sunlight, most blobs oxidized

completely.

OVM READINGS: 3ppm @ 15-17', 3ppm @ 24-26’,
50ppm € 27-29°, 15ppm @ 31-33’,
48ppm @ 41-43°, 32ppm @ 50-52’

SAMPLING

SAMPLE NO. | INTERVAL (FEET)

#1 spl spn | 1517’

#3 * v | 21-29’
#4 " 31-33’
#5 41-43’
#6 50-52°
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ITORING WELL LOG CONTRACTOR: LAYNE |BECHTEL JOB NUMBER: |WELL NUMBER:
FREN&%? LTD. SUPERFUND SITE|ENVIRONMENTAL SERVICES 21454-100 INT-114
GEOLOGIST: DATE BEGUN: | DATE COMPLETED: | COORDINATES: PAGE 1 OF 1
O M.A.GAGE 09-05-91 09-09-91
GROUND SURFACE
ELEVATION: r - ggg;y
12" DIA. BORING TOP OF
DEPTH GROUND
GEOLOGIC LOG (FT) . (FEET)
TOP OF GROUND
FITL, oyster shells ruic.__
SAND, lt olive gry to 1t}]:: BENTONITE-CEMENT
brn, med, loose i GROUT
SAND, as above, tr silt |:: (WSl —— TOP OF BENTONITE —— 10
& clay i ﬁ/ ;// POLYMER GROUT
i %é //f BENTONITE POLYMER
o
i ! /ﬂ 6" DIA. PVC, FLUSH
:: 77/ W JOINT, SCHEDULE 80
:: ;;; //; RISER’PIPE
it 777 777 1 ToP OF BENTONITE —— 27
27 PELLET SEAL
CLAY, med 1t gry, med // )
sti1ff, some sand ﬁ """" BENTONITE PELLET SEAL
29 TOP OF FILTER PACK — 29
SAND, 1t olive gry, i vee vee
v fine to fine, :: cee
'Ioose, tr silt 2 vee TOP OF SCREEN ——— 31
® SlNT s
e 6" DIA. TYPE 304
2 STAINLESS STEEL
e SCREEN: 0.010" SLOT
:: .- .- FILTER PACK
e SILICA SAND
:: soo 16-40 SIEVE
: 1 46— BOTTOM OF SCREEN —— 46
CLAY, 1t _brn, stiff, tr // .
silt / BENTONITE PELLET SEAL
/ pv ................
// -
4/ 2', 6" DIA. PVC
/; s SCHEDULE 80 SUMP
// T BOTTOM OF WELL 48
NO SCALE (NOTE DEPTH TO BOTTOM OF BORING IF DIFFERENT THAN BOTTOM OF WELL: — )
DRILLING AND SAMPLING NOTES: SAMPLING

SAMPLE NO. | INTERVAL (FEET)

OVM READINGS: 1.8 e 5, <1 @ 10’, 6 @ 15°
18% 20’ s 18% e 25°', 28% e 30°
7ppm e ig 6ppm @ 40’, 22ppm @ 45’

@ o
Sl1ight chemical to mud pit @ 27 to 48°.
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0501-2024
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ENSR CONSULTING & ENGINEERING
SUBSURFACE EXPLORATION

Sheet Tof 1

LITHOLOGIC LOG OF DB—17

Client . French Limited Task Group
Propct Name : French Uimited Design Phase

DRILLING AND SAMPUNG INFORMATION
Date Storted :  9-18-90 Date Completed : 9-19-90

Propct Location :  Crosby, Texas Method : Mud Rotary Total Depth - 54 #f
Job Number : 2870-017 Boring No : 08-17 WELL COMPLETION INFORMATION
Logged By : Cameron Teller Screen Dia ¢ Langth :
Approved By :  Hoyt Clark Slot Size : Type :
Drilled By : Fugro Geosclences, Inc. Casing Dia : Length :
- o 5
ES DESCRIPTION = _me mmm e
Be B | [35E0E B
=| SURFACE ELEVATION :777/, 5= Z S ]
J Fill; rock fragments, sand~6nd clay.
. 1 |ST w4
5 - A ¢ 5 2 (ST e 7]
J Loose brown medium sand, with roots 6—10 ft. 3IST 4
3 4 |sT J ]
10 7
E 5 [sT v
15 3 al -
3 <
- &
3 2
3 7]
] 6 |ST J S o
20— m = N
- —_
- 2
“ 2
q -little gravel 23-28 ft 7 st 7 ©
253 .
m -some medium and coarse sand 28-29 ft 8 |ST 4
073 ~/6-5  [3Tst 7l 7
P S S e e ——
3 Dense gray fine to medmm sond,
7] Dense green—gray siit. / 10fST <
35 No €\ 1|st v 1
3 ’ ' 12|ST 7
3 13|ST V4
%73 14|sT ]
] INT ol
] 15|ST v
— Interbedded stiff greemsh—gray silty clay ond loose grgy fine sand .
s 1 Moderate to strong oaom_.u 16ST 7
3 — —
k 17 |ST V4
3 _ ’ 18 (ST v/
501,505 /— 34 0 .
J Stff red~brown clay Blocky texture, slickensided, with sdt partings |19]ST Ve
3 (/R 20|ST 7
55 3 .

SAMPLER TYPE

SS — DRMVEN SPUT SPOON RC — ROCX CORE
ST ~ PRESSED SHELBY TUBE CT — CONTINUQUS TUBE

BORING METHOD

HSA — HOLLOW STEM AUGER DC — DRIVING CASING
CFA — CONTINUGUS FUGHT AUGERS MO — MUD DRILLING
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) CONPANY 2 FUGRO GEOSCIENCES INC. OTHER SERVICES:
HELL : DB-17
LOCATION/FIELD : FRENCH LTD.
COUNTY ¢ HARRIS
STATE 2 TEXAS
SECTION H TOUNSHIP H RANGE @
DATE : 09/19/90 PERMANENTY DAaTUNt : GL ELEVATIONS
DEPTH DRILLER : 54 J.M. ELEV. PERM. DATUN: GL KB : GL
LOG 80OTTONM H 53 70 LO6 MEASURED FRON: 6L DF ¢ 6L
LOG TOP H -4.00 DRL NMEASURED FRON: 6L 6L : 6L
CASING DRILLER : GO LOGGING UNIT : 9002
CASING TYPE : 00 FIELD OFFICE : TULSA.OK.
CASING THICKNESS: 00 RECORDED BY 2 1 .F.ALANIZ
BIT SIZE : 3.874 BOREHOLE FLUID $ H20/GEL FILE : ORIGINAL
MAGNETIC DECL. t 5.8 RN T 0 TYPE : 9030AR
HATRIX DENSITY = 271 Rt TEMPERATURE : o LOG I
FLUID DENSITY LI P HATRIX DELTA T 2 57 PLOT . COTTER O
NHEUTRON NATRIX : SANDSTONE FLUID DELTA T : 189 THRESH: S0000
REHARKS :
ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
[ __ __ __CRLIPER | RES(NG)
2 INCH 8 — S DHH-M
GAMCNAT)Y DENSITY
0 AP ) -GR 300 )3 G-/CC 3

N
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ENSR CONSULTING & ENGINEERING

0 SUBSURFACE EXPLORATION LITHOLOGIC LOG OF DB-18
Client : French Limited Task Group DRILLING AND SAMPLUNG INFORMATION
Propct Name : French Limited Design Phase Date Storted : 9-17-80 Date Completed : 9-18-90
Progct Location :  Grosby, Texas Nethod : Mud Rotory Total Depth . 54 1t
Job Number : 2870-017 Boring No : DB-18 WELL COMPLETION INFORMATION
Logged By : Cameron Teller Screen Dia : Langth :
Approved By  Hoyt Ciork Slot Size : Type :
Driled By : Fugro Geosclences, inc. Casing Dia : Longth :
DESCR 2 Juy 3A3 g
-3 IPTION " S g
& — By | [35E5Ed B
=| SURFACE ELEVATION : (74,6 ) Z S sl B
] Fill; clay ond sand, with rodts.—
h 1|ST 7
5 = (ST v -
. 4.5 |3|ST s
J toose tan to gray fine sand, little to some siit  Slight odor. 4 |ST 7
103 * -
g —block 13—-14 ft
s 3 5 |SS v w
E g
E i
] ?
20_-‘: 6, 6 ST nd B4 2 4
® | ;
» pem
= 2
4 —moderate to strong odor below 23 ft 7 lsT 7 o
25= =
3 —below 28 ft loose gray and white medium to coarse sand 8 IST WiV,
30— J
Eg-ésome fine to coarse gravel 30-32 ft — /725 9 |SS 4
__12‘5;2: to stff red—brown cloy to silty clay. Silt partings 33-335 ft. 10|sST 7 7
J Dens: - silt, moderate odor. =79, 0
353 ense green—gray sit, moderate c,)’ N lst P Lk ]
7] Hip
3 12|ST wapvanin
40 E - 13|ST v :::
3 —black 40.4—40.6 ft, 415-425 ft, 43.7-439 ft 14 |sT 7 i
: NT 15|sT v
45 / 16|ST v T
E ] i 17|ST < il
3 —fine sondy below 48 ft 18|sT s I
50 \ i 4
352 'V - 3725 [19|sT |
J Very stiff red—brown clay, blocky texture, slickensided. C2, 20|ST I
] v,
® |- -
_SAMPLER TYPE _BORING METHOD
SS — DRIVEN SPUT SPOON RC — ROCK CORE HSA — HOLLOW STEM AUGER DC — DRIVING CASING

ST — PRESSED SHELBY TUBE CT ~ CONTINUOUS TUBE CFA — CONTINUQUS FUGHT AUGERS MD = MUD DRELING
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COMPANY ¢ FUGRO GEOSCIENCES INC. OTHER SERVICES:
HELL : DB-18
LOCATION/FIELD : FRENCH LTD.
COUNTY : HARRIS
STATE 2 TEXRS
SECTION H TOKNSHIP H RANGE @
DATE : 09718790 PERMANENT DATUM : GL ELEUAT I ONS
DEPTH DRILLER 2 54 J.1. ELEV. PERNM. DATUM: GL K8 + GL
LOG BOTTOH H 53.50 LOG MEASURED FROM: GL OF t GL
LOG TOP H -3.40 DRL MEASURED FROM: GL GL ¢ GL
CASING DRILLER : 00 LOGGING UNIT : 9002
CASING TYPE ¢ 00 FIELD OFFICE 2 TULSA.OK.
CASING THICKNESS: 00 RECORDED BY 2 | .F.ALANIZ
BIT SIZE : 3.874 BOREHOLE FLUID $ H20/GEL FILE : ORIGINAL
MAGNETIC DECL. : 5.8 RN H' TYPE : 9030AA
HATR IX DENSITY = 271 RH TEHMPERATURE t 0 LOG : 8
FLUID DENSITY LI P | MATRIX DELYA T T S7? PLOT : COTTER O
NEUTRON MATRIX : SANDSTONE FLUID DELTA T : 189 THRESH: 50000
REMnRKS :
ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
| _ . __CALIPER | RESCMG)
2 INCH 8 — 5 OHHM-N 8
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0 AP I -GR 300 }!? 6/CC 3
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ENSR CONSULTING & ENGINEERING

O SUBSURFACE EXPLORATION LITHOLOGIC LOG OF DB-19
Client - French Limited Task Group DRILLING AND SAMPLING INFORMATION
Propct Nome : French Limited Design Phase Oate Started : 9-13-90 Date Compieted : 9-14-90
Propct Location :  Crosby, Texas Method * Mud Rotary Total Depth 60 ft
Job Number : 2870-017 Boning No : DB-18 WELL COMPLETION INFORMATION
Logged By © Cameron Teller Screen Dia : Length :
Approved By : Hoyt Clark Slot Size : Type :
Driled By : Fugro Geosclences, inc. Casing Dig : Length : ]
2 Juy 35 2
=5 DESCRIPTION w S 2
g g | Edbdde e
SURFACE ELEVATION : /4, &~ Z S 3
J Fiil; suff dark brown sity clay, some sand, roots.
- L v
ir g. ]
3 3] Loose brown medium sand, little gravel, little silt. 2|ST nd
3 Soft brown dayey sit, 3157 A"
J Very stiff dark brown to black sandy clay. 4 |ST v
10 3 % / _
33 [y //
3 Loose brown fine to medmum sand, some siit /\\ 5 |ss JI
15 .
6 |SS v
® ‘| ~
3 7 |SS v
25 »
128 —13.5
1 Firm gray sity clay \ 8 |ST 4 //
30 7 ]
3 cl 9 |sT v / w
n =<
Iz —/9.5 10|sT v &
35 Dense ton sit. 111sT v l[ll e -
: Dl =
% —gray below 36 ft, moderate odor 12ST v il g
3 13|ST AR
40 Medium dense gray fine sand and sit. 14lsT v %
'
TAMT 15{ST v j
45 16 (ST I -
. d > < 1
Note: #100 is a duplicate of #16° [17[sT 7 ]
—some clay below 48 ft ]
18|ST V4 b
30— : ]
19|ST v ]
3 20]|ST v ]
‘ 55% 21|ST v .
158 — 43.5 \!/ 22|ST v
:‘; Stiff rea—brown, yellow, gray sity clay, laminated, horizontal fine sand| o3 (ST 7 A

g I BORING METHOD

_SAMPLER TYPE c 1 oC - DR
SS ~ DRIVEN SPUT SPOON RC — ROCK CORE HSA — HOLLOW STEM AUGER - VING CASING
ST — PRESSED SHELBY TUBE CT — CONTINUOUS TUBE CFA — CONTINUOUS FUIGHT AUGERS MO —~ MUD DRILLNG
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COMPANY 2 FUGRO GEOSCIENCES INC. OTHER SERVICES®
HELL : DB-19
LOCATION/FIELD : FRENCH LTD.
COUNTY ¢ HARRIS
STATE ¢ TEXAS
SECTION H TOUNSHIP H RANGE H
DATL : 09/14,90 PERMANENT DATUM : GL ELEVATIONS
DEPTH DRILLER : 60 J.N. ELEVU. PERM. DATUM: GL K8 : GL
LOG BOTTON H 59.60 LOG MEASURED FRON: GL DF ¢ GL
LOG TOP H -5.00 DRL MEASURED FROHM: GL GL : GL
CASING DRILLER : 0O LOGGING UNIT : 9002
CASING TYPE :t 00 FIELD OFFICE ¢ TULSA.OK.
CASING THICKNESS. OC RECORDED BY : V.F.ALANIZ
BIT SIZE : 3.874 BOREHOLE FLUID ¢ H20/GEL FILE : ORIGINRL o
MAGNETIC DECL. : 5.8 RM : 0 TYPE : 9030RA
MHATEIX DENSITY : 271 RM TEMPERATURE : 0 LOG HES |
FLUID DENSITY HER I | HATRIX DELTA T : S7 PLOT : COTTER O
NEUTRON MATRIX : SANDSTONE FLUID DELTA T : 189 THRESH: 50000
REMMRKS :
ALL SERUICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
 _ __ ___CatLtPER I - - -~ - -- - RES<HMG - -
2 INCH 8 S OHM-N 45
GAMCNAT) DENSITY
o 0 AP1-GR 300 |1 GsCC 3
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Appendix 5

Boring Log and Well Construction Details for REI-6-1

N2 937
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A2\ RESOURCE
El excineering

(T INCORPORATED

Page 1 of 3

SUBSURFACE EXPLORATION
RECORD

FRENCH LIMITED TASK FORCE

Coang

Soring o RE1:6-1

Arghmsct ln.-mv_c . Itin

-—

i nnllnLlnn[uuhnlll1119\11 i bl

Job o
Propes Nome French Site Orown 8y 8B
®ropct Locsvon_CTOSDY, Texas Asoroves By LIDA
DORILLING snd SAMPLING INFORMATION TESYT DATA
Dete Suurwe___3-2-84 tommer wi..._140 "~
Dete Complenw 3-3-84 tommarOvon30 ____
Dot boremen__G,_Litte] __ SeeensomperoD_2 ____» E |
[T TY J§ Recth Core D - ", . § ) i‘
Sorng Mernoy R /HSA Sretby Tube DO, 3 i .1e § £ E . EE"
< = p- & of
1HHB 3 T
o HEI N [ B3 H3
SOIL CLASSIFICATION ! =3 |3 1HB 150 i | 8« |82}
w = g ‘ LIy
SURFACE ELEVATION - 13,0 _E §§ sgls)sle g: Iz gl 32 } s o
SICTY CLAYEY SAND,fine grained - -
brown to gray.vitl'x lomesthin ’ - 0115S{39 10 -
silty clay seams. hu -
(SM-5C) " (=)200 = 201 — 02{sslse] |8 —
¢ (=)200 = 12.6% - .
4.5 =103)ssis6] {4 o
5-—J :
SAND,medium to fine grained, - ccle 3 -
gray. - -
(-)200 = 5.2% =] 05]ss{56 1 . =
(=)200 = 2.92 Toslssler| |7 -
. [
10— o7]ss|seé| |11 —
Josfss|as| |15 -
(=)200 = 2.9 = o9lss |33 18 —
(-)200 = 2.6% ~ -
(SP-SW) (3200 = 1.81 15 10fss|se] |16 C
(-)200 = 2.8 Jailssle1} |11 -
(-)200 = 2.4% —] 12155167} 18 =
H13lssise| |10 -
203 14ssle1| |12 -
J1s]ssi3sf |12 -
=
SILTY CLAY,yellow brown to 1 67 1 =
gray mottles (CH-CL) ol i 3 -
25.0|25 o !
-t 17 {55 156 5 —
Continued on page 2 bt -
SAMPLER TYPE GROUND WATER ot? ea "oloolung mm’%o! ns
Bt - PALISED BHELSY TURE V ATCOMPLETION =~ _—=—_F7 CFA — CONTINUOUS FLIGHT AUGERS
€A — CONTINUOUS FLIGHT AUGER V AFTER RS 4 DC - DRIVING CASING
RC - ROCK CORE WATER ON RODS 28 MD - MUD DRILLING

A Y




072576

N A e -

A2\ RESOURCE page 2 of 3
SUBSURFACE EXPLORATION
\ ENGINEERING
. RECORD
QS INCORPORATED
Chem .“' P REI . 5-1
Arghumet ln'mv__c_.__Iﬁﬂ Job o275
Propet 'tm—ﬁgn_ch Site - Drown lv——‘l'—
Propct Locst s Awmlv.in.é
ORILLING ond SAMPLING INFORMATION TEST DATA
Dete lum-—l:l:ﬂﬂ__.ﬁmﬂ- ths.
o-ucom-u__:’.;&_mov =,
Ovnt Poreman__G,_ 112201 __ Seeen Semeier 0O__2 - E . :
(nepecter Js Rech Core Dus. = - . : 2 ]
SormgtarnedBY Sy T 0D 3 el: £ E E { g_. . LEE2
HHHRH LI
SOIL CLASSIFICATION g 22 ¢ |3 3 £ 31 het S | 3« |13}
. - a ‘ 3 L)
SURFACE ELEVATION - HEHHER R 2 R R Y
=|SILTY CLAY,yellow brown to gray, = me' —
Juottles,with thin silt & sand — 18 ss |94 7 36,3x[FL=27 =
_: seams. s : — P1=57 :—
-] (ce-cL) (-)200 = 98.1% - 19]ss |67 21 35.72} ns
- 29.7 301 20|ss (33 11 p1e28
SARDY CLAYEY SILT - - -
" 1very fine grained,olive to =1 21}S5 (67 27 -
—] 87y -1 22|ss |67 3l nll
= om (=)200 = 54% -
. ( (1200 = 572 " 23|ss |67 20 E
— =] 24]ss |67 23 o
- (-)200 = 492 3 =
= [ yelufy  137.5] _H2s]ssjes 23 -
- l -—
- 32‘“12&2’3&2’.‘2'ﬁ‘i:.‘::i‘z‘:" - 26|ss |78 22 =
- with thin gilty ehy seans, =
«] oily streaks and stains. 402 271ss 133 20 —
- (sc-sx =)200 = 53% -
= (=)200 = 602 “— 29]ss |67 28 y
- 6o & &% P ) . - 30|ss |67 48 [~
. ALty pudc SISO A-46 ™ o
EEn Nk e Sl e
1 ’ own to - —
“=] with thin -Ht &rland ugnsf - 32 1SS |89 20 1-8 |
-1 (CL~-ML) (~)200 = 84% =
e (-)200 = 513 50 Faafssjos| | 17 123 [
~] Change to Silty Clay 51.0]° ] 34|ss|95 19 16.9 h’:;‘;s —
T] Continued on page 3 p -
‘ . 3:::::::?! GROUND WATER DEPTH BORING METHOD
$T— PRESSED SHELBY TUBE V AT couPLETION B4 e CFA - CONTINUOUS FLIGHT AUGERS

CA - CONTINUOUS FLIGHT AUGER V AFTER HRS FT. DC - DRIVING CASING
WC - ROCK CORE WATER ON RODS T, 8D - MUD DRILLING
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072527

A2\ RESOURCE page 3of 3
EJ excineerine SUBSURFACE EXPLORATION

RECORD
&S INCORPORATED

Cre French Limited Task Force Govinge REI:6-1_
Aschssce Enp LlIrip b o 275-02
Propcs Nome French Site Orown ByeeIB
Promet Locanion, Crosby, Texas M Asproves By DA
ORILLING ong SAMPLING INFORMATION TLST DATA
Dote Sonee__3=2-83 Harmemer Wiy, 140 >e.
Dews Complewd “I= mo'ﬂ-——-ln.—h- | <
Dt Fo G.Littel SooonSompier 002 ! . f
tnapector ;: Roet €00 Do =i, < £ i
*  Berng Memnoy . ety Tue OO0 30w E > E .! i Ed j‘d
EelE & ekl ol |50 |1 |
SOIL CLASSIFICATION g “l® g 8 E 1 e i i | 8« | 1:}
w -~ K See
SURFACE ELEVATION — ) % 2 ! f &3 2 ot ot ot
— — [ g dlelo z w & O " <“a
= SILTY SANDY CLAY/CLAYEY SILT - -
- (c-m) / o 3s|ss{ss| | 16 -2
=={ SILTY CLAY, rédbrown to gray L=21
:j mottles, stiff with silt seans o} 3685495 19 =41 =
= (-)200= 98X = -
p -1 37{S55[95 17 -
= (CH-CL) 55 L=39 [~
0 - $6. =1 38155]95 20 L=20 E
~] VERY CLAYEY SILT, redbrowm to - I=19
E gray, stiff with very thin ": 39]sshiod ’ Les1 -
= silt seans 3 4o|ss]os 9 - L-20 |
-—r (vm) 1«19 F
- 603 41ss|7s 9 -
- - =
=] Boring Terminated at 6lft. - -y
- (51.-’08.0) - C
- . - =
— 65— -
= b ) Gy - -
- =
= el 1 3!’{ ! = .
- z’ 46 : =
- 6 2’5’ . o
Lo 6/1 70-: :
- - C
= 3 :
- - LC
- - C
] 152 t
- =
SAMPLER TYPE GROUND WATER DEPTH SORING METHOD
- 88~ DRIVEN $PLIT $POON V¥ AT COMPLETION 3.4 ~ HOLLOW STEM AUGERS

(2 1
ST~ PRESSED SHELBY TUDE cn CONTINUOUS FLIGHT AUGERS
CA -~ CONTINUOUS FLIGHT AUGER V AFTCA RS Y. DC - DRIVING CASING

" . BArY AOS WwaTem AN RON (24 M0 = MUD DAILLING



072578

DETAILS OF MONITOR WELL CORSTRUCTION

Project Kame: FRENCH LIMITED SITE Boring Kumber: RE]:6-1
Project Wumber: 275-02 Date Installed: 3-4-B4
Yater Level Measurement: 6.85 -
Top of Casing Elev.= 14.78
Water Level Elev.= 7.93 on 4-10-85
f—hotecuve Steel Cover
) L}
2.35  2.84
L Ground Surface Elev.= 12.43
STRATA | DESCRIPTION
SILTY
8"  4dnch dismeter Surface Casing| 4 5 5ANDJC'§gEY
* Cement Bentonite Grout SILTY SAND
(4-1 mix) T fine to medium
grained with
S some gravel
f (SP-SH)
129 }{-12.6
= 27' = depth of Surface Casing 3 SILTY CLAY
stiff. 3
4" gnch PVC Well Casing L -— >
— cl? (cH)
271 = top of seal {
; = (— 29 = bottom of sesl _ 29 7
ot 30 = top of screen ¥ SANDY SILY
&= ¢ - - very fine
') [L
Nl N [ (ML)
-1 : Sand Pack !
—
il L ‘
'] ,J
= Slotted Well Screen INT
- 010 SILTY CLAYEY
= inch alot SAND, with some
- s thin clay seams
(SC-SM)
3
E . riﬁ‘o -33., b
50 = bottom of screen” C2 } EE:; ?étT;’qSANDY
51 = Total Depth 51.
Pe el Borehole Diameter s SILTY CLAY
* stiff (CH)

RESOURCE ENGINEERING —
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Appendix 6

Analytical Reports
INT-11B and INT-11C Soil samples

N/072428
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Report
Prepared
for

FLTG rf INC .

1024 GULF PUMP ROAD.
CROSBY TX 77532

Attention : TED DAVIS

by

Keystone L.ab - Houston
A Division of CHESTER LabNet
8300 Westpark Drive
Houston, Texas 77063
(713) 266-6800

CERTIFIED BY : é?.»“;/ 17452;ZZZZ;“ALL

Dan Pastalaniec
Project Manager

- .
o 77 e

/X LS T
'ROJECT ID WORK ORDER . H92-04.243

'.0. NUMBER : SPEC0018 DATE RECEIVED : 22-APR-1992

~-
- !

v
] e .
7 ) v

A ST



072531 Analysis Request and Chain Custody Record No.: Y
Page 1 of
FRENCH L.TD. PROJECT u REPORTING LABORATORY
FLTG, Incorporated Name: Keystone Lab-Hauston
15010 FM 2100, Sulte 200 Address: 8300 Westpark
Crosby, Texas 77532 Houston, TX 77063
Contact: Daniel D. Pastalaniec
(713) 328-5860 Phone: (713) 266-46800
FAX (713) 328-2996 AJ Fax: (713) 974-5491
DATA PACKAGE TO: Requested By: TD
FLTG, Incorporated Standard TA: Y Days: 21
Crosby, TX 77532
1024 Gulf pump Road Notified by: Date:
FLTG MATRIX CODE: SPEC
FLTG SET NUMBER: SPECOO18
Quality Control Level: 1
Site Location: 1024 Gulf Pump Road
Crosby, TX 77532
”*ELTG , Grab/
Sample No Date Time Location Comp Matrix Type
SPEC0018-01 4/21/92 _/3 :,'_J INT-11B Grab Soil ENV
w SPEC0018-02 ’ 4/21/92 _ sl INT-11C ‘Grab soil ENV
J ?
| - - | L]
MP ER s Na e(s) (PR | affiliation
i. 4 J7Z: Drilling Crew
3.
Carrier: o o Bill No.: X
)
RELINQUISHED BY RECEIVED BY
(SIGN) (INITIALS) 9358 )Time (SIGN) (INITIALS) Date Time
1. o~ 4272 (20
2. 272 4‘?2/2 1224
1
RETURNED BY | DISPASED BY
(SIGN) (INIIIALS) Date Time (SIGN) {INSFTIALS)Y  Dale lime
1.
NOTES TO LAB: '
Run naphthalene 1n V0OA
Yol levs - €od ML+ nﬂfbﬂﬂ:_-nlﬁb . T nV\vmﬂf- ¢ M\Imv\_~

{hhiFre — Nrimin=al



072532 Analysis Request and Lhain Custody Record No.: Q77
Page 2 of 2

FLTG MATRIX CODE:SPEC Lab Work Order No:
FLTG SET NUMBER:SPEC0O018

AMPLING S0P REFERENCE:N/A

| DESCRIPTION:S0oil boring

NOTES TO SAMPLER:

I
1 PARAMETERS REQUESTED
" GC801S5 (TPH) T0OC TOX VOA-SX (NAPHT )
I -
: —

FLTG | Lab

Sample No Sample ID Container Preservative
SPEC0018-01 8 oz WM glass Refrig
SPECOO18-02 || ___ 8 oz WM glass Refrig
| l L
® |

COMMENTS Set QC Completed by:
(SIGN) ( INITIALS) Date

(White - Original, Yellow - Set Data Package, Pink - FLIG, Orange ~ Sampler)




072533

Reported on

Client Name
Sample ID

Sample Name
Progjgect No.
Percent
Client ID

Moisture :

KEYSTONE LAEB

A Division of CHESTER LabNet

8-MAY-1992

FRENCH LIMITED
HATO427-019
H?Z-04.243-002

: SPECOO18

19 %

: SPECOO18-01 INT-11R

Wort. Order
Date Collected
Matrax

[l1ate Received
Date Extracted
Checked by

Organic Analysis Lata Sheet
Compounds Analysis by SWB84& Method 8015

HOUSTON

H?2-04.243
<1-APR-1992
SOIL
22-APR-1992
=3-AFR~-1922

Date Analyzed : 27-APR-1992 20:26 Dilution Factor : 1.000
Analyzed by : B38B424
Detection Detected
Cas # Compound Lamits Conc. mg/kg
TOTAL PETROLEUM HYDROCAREONS 620 7100

U
J
B

Compound 1s present,
Compound 1s 3also found aim Blanl .

Uridetected at the Listed Detection Limat .
but below the Detection Limait.

o o



072534

KEYSTONE LAEBE — HOUSTON
A Division of CHESTER LabNet

Reported on : 8-MAY-1992

Claient Name : FRENCH LIMITED Work QOrder : H9Z2-04.243
Sample ID : HATO427-022 Date Collected : 21-APR-1992
Sample Name : H92-04.243-005 Matraix : SOIL
Project No. : SPECO0OI1S8 Date Received : 22-APR-1992
Percent Moasture : 19 % Date Extracted : 23-APR-1992
Client ID : SPEC0OQ18-02 INT-11C Checked by :

Organic Analysais Data Sheet
Compounds Analysis by SWB846 Method 8015

Date Analyced : 27-APR-1992 22:05 Dilution Factor : 1.000
Analyzed by : 8388624

Detection Detected
Cas # Compound Limits Conec. mg/kg
TOTAL PETROLEUM HYDROCARBONS 20 69500

Undetected at the Listed Detectaon Laimat .
Compound -is present, but below the Detection Laimit.
“Compound "1s~3lso found -an Blank.

Wy C
nwun



072535

Qz-\m—lssa Page
Summery of Analytical Results
Date received: 22-PPR-1992 Custarer: FLIG ,INC. Job rame; HI2-04.243
Sarples
Feystore ID 243-001 243002 243-003 243-004 243-005
Sarpling Point A QC X A 0:408 X
Date Savpled 21-2PR-1992 21-PPR-1992 Z1-APR-1992 Z21-APR-1992 21-APR-1992
CQustarer 1D 13B HIANK SPEON018-01 SPEC0018-01 SPEO0018-01 SPEO0018-02
M Do M5 N
INT-1IB (iwT-118 wT- e
Parameters thits analys.
Total Orggnic Carbon (Salid)  mg/¥g  <80.0 38900 39200 105* 31700
Znalyst: ELL
Date/Tine: 5/01/92 11:31
Dilution: 20
‘btal&gamc}hlogam (Solid) mgKg  <10.0 80300 79000 1014 112000

Dateyfitne 5/05/92 08:30
Dilution: 5000

* = % Recovery
MR - Not Required



072536

KEYSIONE DC # ———=—- 8
NST ID: 4000 SAMPLE NUMBER: SPEC0O018-01 INT-
ORGANIC ANALYSIS DATA SHEET -
ABORATORY NAME: KEYSTONE ENV. CASE NO.: ———-
AB SAMPLE ID NO.: 910424302 INITIAL CALIBRATION DATE: ........
AMPLE MATRIX: SOIL CONTRACT NO.: —
ATA RELEASE AUTHORIZED BY:.[. .. DATE SAMPLE RECEIVED: 04/22/92
ATILES
ONCENTRATION: LOW DATAFILE: 4U04243V02
ATE ANALYZED: 05/01/92 DILUTION FACTOR: 1. 60
DETECTION <FE25//5z  AMOUNT
COMPOUND BOPRTHIE FOUND
(MICRGGRAMS / KG)
CO10 CHLOROMETHANE 16 U
CO15 BROMOMETHANE 16 U
CO20 VINYL CHLORIDE 16 ...... e 8 J
CO25 CHLOROETHANE 16 .. 140
CO30 METHYLENE CHLORIDE 8 .. 210
CO35 ACETONE 16 U
CO40 CARBON DISULFIDE 8 .. 16
€045 1,1-DICHLOROETHENE 8 .. 300
CO50 1, 1~-DICHLOROETHANE 8 .. 970
COS3 1,2-DICHLOROETHENE (TOTAL) 8 .. 7200
CO60 CHLOROFORM 8 . 12000
CO65 1.,2-DICHLOROETHANE 8 .. 13000
C110 2-BUTANONE 16 U
€115 1,1, 1-TRICHLORDETHANE 8 U
C120 CARBON TETRACHLORIDE 8 ... 7000
C125 VINYL ACETATE 16 U
C130 BROMODICHLOROMETHANE 8 v
C140 1, 2-DICHLOROPROPANE 8 u
C143 CIS-1, 3-DICHLOROPROPENE 8 u
C150 TRICHLOROETHENE B .. 700
C155 DIBROMOCHLOROMETHANE 8 U
C160 1.1, 2-TRICHLOROETHANE 8 . o, 12
C145 BENZENE - J 27
C172 TRANS-1, 3-DICHLOROPROPENE g u
C175 2-CHLOROETHYLVINYLETHER 16 U
C1i80 BROMOFORM 8 u
C205 4-METHYL-2-PENTANONE 16 oo, 54
€210 2-HEXANONE T 7 J
C220 TETRACHLOROETHENE B .. 3700
€225 1. 1,2, 2-TETRACHLOROETHANE 8 ... 130
C230 TOLUENE 8 .. 90
€235 CHLOROBENZENE g u
€240 ETHYLBENZENE : P a7
€245 STYRENE g u
€250 XYLENES (TOTAL) 8 . .. 250

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT



072537

INST ID: 4000 KEYSTONE DC # —-———— 8

SAMPLE NUMBER: SPEC0018-01 1I

ORGANICS ANALYSIS DATA SHEET - PAGE 4

_ABORATORY NAME: KEYSTONE ENVIRONMENTAL RESOURCES, INC. CASE NO.: —-———-
aC REPORT NO.: ........ ANALYST: PVEG DATAFILE: 4U04243V02

B. TENTATIVELY IDENTIFIED COMPOUNDS

CAS # VOLATILE COMPOUND NAMES SCAN# PURITY AMOUNT

uGrsL

7k-©l- 7 ETHANE:, PENTACHLORO- 738 &9 1 &90

J ESTIMATED VALUE —~ A 1:1 RESPONSE FACTOR 1S ASSUMED



072538 : —— .

KEYSTONE DC # ——=——— 8
Iai; ID: 4000 SAMPLE NUMBER: SPEC0018-01 INT-11B
ORGANICS ANALYSIS DATA SHEET
LABORATORY NAME: KEYSTONE ENV. CASE NO.: ————
LAB SAMPLE ID NO.: 910424302 INITIAL CALIBRATION DATE: 04/30/92
SAMPLE MATRIX: WATER CONTRACT NO.: ——
DATA RELEASE AUTHORIZED BY:. /) . DATE SAMPLE RECEIVED: 04/22/92
TILES
CONCENTRATION: LOW DATAFILE: 4U04243V02C
DATE ANALYZED: 05/04/92 DILUTION FACTOR: 310.00
DETECTION AMOUNT
COMPOUND LIMIT : FOUND
cngggginans Por thlleie ffaz'sﬁ”’
CO10 CHLDROMETHANE 3100 U
CO15 BROMOMETHANE 3100 U
€020 VINYL CHLORIDE 3100 U
C025 CHLORDETHANE 3100 U
CO30 METHYLENE CHLORIDE 1550 U
CO35 ACETONE 3100 U
0 C040 CARBON DISULFIDE 1550 U
C045 1, 1-DICHLOROETHENE 1550 U
CO50 1, 1-DICHLOROETHANE 1550 ........... 520 J
€053 1,2-DICHLOROETHENE (TOTAL) 1550 ........... 5000
CO60 CHLOROFORM 1550 ........... 27000
C065 1,2-DICHLOROETHANE 1550 ........... 21000
C110 2-BUTANONE 3100 U .
C115 1,1, 1-TRICHLOROETHANE 1550 U
C120 CARBON TETRACHLORIDE 1550 ........... 26000
C12S VINYL ACETATE 3100 U
C130 BROMODICHLOROMETHANE 1550 U
C140 1, 2-DICHLOROPROPANE 1550 U
C143 CIS-1,3-DICHLOROQPROPENE 1550 U
C150 TRICHLOROETHENE 1550 ........... 700 J
C155 DIBROMOCHLOROMETHANE 1550 U
C160 1.1, 2-TRICHLOROETHANE 1550 U
C165 BENZENE 1550 U
€172 TRANS-1, 3-DICHLOROPROPENE 1550 U
€180 BROMOFORM 1550 U
€205 4~-METHYL—-2-PENTANONE 3100 U
€210 2~HEXANONE 3100 U
C220 TETRACHLOROETHENE 1550 ........... 13000
€225 1.1,2, 2~-TETRACHLORDETHANE 1550 U
€230 TOLUENE 1550 U
€235 CHLOROBENZENE 1550 U
0 €240 ETHYLBENZENE 1550 U
C245 STYRENE 1550 U
C250 XYLENES (TOTAL) 1550 U
U = UNDETECTED AT THE LISTED DETECTION LIMIT
J = COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT



072539

NST ID: 4000 KEYSTONE DC # ———— 8B

SAMPLE NUMBER: SPECQ018-01 1

ORGANICS ANALYSIS DATA SHEET - PAGE 4

ABORATORY NAME: KEYSTONE ENVIRONMENTAL RESQOURCES. INC. CASE NQ.: -—~-
C REPORT NO.: ........ ANALYST: PVG DATAFILE: 4U04243Vv02C

B. TENTATIVELY IDENTIFIED COMPOUNDS

AS # VOLATILE COMPOUND NAMES SCAN# PURITY AMOUNT

uc/L

NO NON-HSL COMPOUNDS FOUND > 10% OF NEAREST INT. STD.

J = ESTIMATED VALUE - A 1:1 RESPONSE FACTOR 1S ASSUMED



072540

INST ID: 4530 SAMPLE NUMBER: SPEC0018-01 INT—-11B

0 ORGANICS ANALYSIS DATA SHEET -

LABORATORY NAME. KEYSTONE CASE ND.. -—-

LAB SAMPLE ID NO.: 920424302 GC REPORT NO.: 05718/92

SAMPLE MATRIX: SOIL CONTRACT NO.: ——— 027{L{7/

DATA RELEASE AUTHORIZED BY:../ ) DATE SAMPLE RECEIVED: ..... (A L/72—
SEMIVOLATILES

CONCENTRATION: LOW 0%%&2 DATAFILE: 4U04243C02

DATE EXTRACTED e ....?2——

DATE ANALYZED. 05/27/92

AMOUNT
FOUND

610 J

360 J

DETECTION
COMPOUND LIMIT
(MILLIGRAMS / KG)
€315 PHENOL 10000 U
€325 BIS(2-CHLOROETHYL)ETHER 10000 U
€330 2-CHLOROPHENOL 10000 U
€335 1,3-DICHLOROBENZENE 10000 U
€340 1, 4-DICHLOROBENZENE 10000 U
€345 BENZYL ALCOHOL 10000 U
C350 1, 2-DICHLOROBENZENE 10000 U
‘. €355 2-METHYLPHENOL 10000 U
C357 2,2'-0XYBIS(1~-CHLOROPROPANE) 10000 U
C365 4-METHYLPHENOL 10000 U
€370 N-NITROSODIPROPYLAMINE 10000 U
€375 HEXACHLOROETHANE 10000 ...........
€410 NITROBENZENE 10000 U
C415 ISOPHORONE 10000 U
C420 2-NITROPHENOL 10000 U
€425 2, 4~DIMETHYLPHENOL 10000 U
€430 BENZOIC ACID 90000 U
€435 BIS(2-CHLORDETHOXY)METHANE 10000 U
€440 2, 4-DICHLOROPHENOL 10000 U
C445 1,2, 4~TRICHLOROBENZENE 10000 U
C450 NAPHTHALENE 10000 .......
C455 A4~CHLOROANILINE 10000 U
C460 HEXACHLOROBUTADIENE 10000 .........
C465 P-CHLORO-M-CRESOL 10000 U
C470 2-METHYLNAPHTHALENE 10000 ...........
€510 HEXACHLDROCYCLOPENTADIENE 10000 U
€515 2,4, 4&~TRICHLOROPHENOL 10000 U
€520 2, 4, 5-TRICHLOROPHENOL 50000 U
€525 2-CHLORONAPHTHALENE 10000 U
€530 2-N1TROANILINE 50000 U
€535 DIMETHYL PHTHALATE 10000 U
C540 ACENAPHTHYLENE 10000 U
‘. €545 3-N]1TROANILINE 50000 U
C550 ACENAPHTHENE 10000 ..
€555 2, 4-DINITROPHENOL 50000 U
€560 4-N1TROPHENOL 50000 U
€565 DIBENZOFURAN 10000 ..
C570 2, 4-DINITROTOLUENE 10000 U
U

CS43 2, 6-DINITROTOLUENE 10000



072541

SAMPLE NUMBER: SPEC0018-01 INT-11B

KEYSTONE DC # -—— 8

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET., CONTINUED
DATAFILE: 4U04243C02
DETECTION AMOUNT
COMPOUND LIMIT FOUND

(MILLIGRAMS 7/ KG)

€cS80

c585

€SS90

CS95

€610

Co15

C625

C&30

C635

Cc640

C645

O C&50
C655

C715

c720

c725

c730

C745
€740
C760
C765
c770
C775
c780
c785
€790

c
nn

DIETHYL PHTHALATE
4-CHLOROPHENYL PHENYL ETHER
FLUORENE
4-NITROANILINE
4, 6~-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4—-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
PENTACHL.OROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYL PHTHALATE
FLLUORANTHENE

PYRENE
BUTYL BENZYL PHTHALATE
3, 3‘~DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DI-N-OCTYL PHTHALATE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)YPYRENE
INDENQ(1, 2, 3-CD)PYRENE
DIBENZO(A, H) ANTHRACENE
BENZO(GHI)PERYLENE

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT,

10000
10000
10000
90000
20000
10000
10000
10000
20000
10000
10000
10000
10000
10000
10000
20000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

CCCCCCCCCCCCCCCC CcCCCCcCCceCc CC

BUT BELOW THE LISTED DETECTION LIMIT

600 J



072542

O SAMPLE: SPEC0018-01 INT-11B

ORGANICS ANALYSIS DATA SHEET - PAGE S
LABORATORY NAME KEYSTONE ENV. RESQURCES CASE NOQ.: --
QC REPORT NO.: 05/718/92 ANALYST: SC DATAFILE: 4U04243CO

B. TENTATIVELY IDENTIFIED COMPOUNDS

CAS # SEMIVOLATILE COMPOUND NAMES SCAN#  PURITY AMOUNT
MG/KG

£E48306-77-§ 1, 3-BUTADIENE, PENTACHLORO- 604 700 5900

ALIPHATIC HYDROCARBON 998 7300

ESTIMATED VALUE ~ A 1:1 RESPONSE FACTOR IS ASSUMED

Py



072543

KEYSTONE DC # ————— =]
INST ID: 4000 SAMPLE NUMBER: SPEC0018-02 IN
ORGANIC ANALYSIS DATA SHEET -
LABORATORY NAME: KEYSTONE ENV. CASE NO.: ————
LAB SAMPLE 1D NO.: 910424305 INITIAL CALIBRATION DATE: ........

CONTRACT NO.: ~—-
DATE SAMPLE RECEIVED: 04/22/%92

SAMPLE MATRIX: SOIL
DATA RELEASE AUTHORIZED BY:.

CONCENTRATION: LOW DATAFILE: 4U04243V05
DATE ANALYZED: 05/01/92 DILUTION FACTOR: 1. 460

DETECTION gggv“° AMOUNT

COMPOUND LIMIT )i FOUND
1fRacrRAMS / Ke)
CO010 CHLOROMETHANE 16 U
€015 BROMOMETHANE 16 U
CO20 VINYL CHLORIDE 16 U
€025 CHLORDETHANE 16 . ..., 5 J
CO30 METHYLENE CHLORIDE B ... 49
€035 ACETONE 16 U
€040 CARBON DISULFIDE B ........... 3J
0 €045 1, 1-DICHLORDETHENE - S 50
C050 1, 1-DICHLOROETHANE - S 380
€053 1, 2-DICHLOROETHENE (TOTAL) - 2900
€040 CHLOROFORM - S 8700
€065 1, 2~DICHLORDETHANE B ... 9100
€110 2-BUTANONE 16 ..., 18
€115 1,1, 1-TRICHLOROETHANE - - B ... 44
C120 CARBON TETRACHLORIDE -~ B ... 5600
C125 VINYL ACETATE 16 U
€130 BROMODICHLOROMETHANE 8 U
€140 1, 2-DICHLOROPROPANE - - - 8 U
€143 CIS-1, 3-DICHLOROPROPENE 8 U
C150 TRICHLOROETHENE - S 480
€155 DIBROMOCHLOROMETHANE 8 v
C140 1,1, 2-TRICHLOROETHANE - S 8 v
C165 BENZENE - S 21
C172 TRANS-1, 3-DICHLOROPROPENE 8 U
€175 2~-CHLOROETHYLVINYLETHER ] 16 U
€180 BROMOFORM 8 U
€205 4-METHYL-2-PENTANONE 16 ..., 30
C210 2-HEXANONE 16 ..., 49
€220 TETRACHLOROETHENE - S 3500
€225 1,1, 2, 2-TETRACHLOROETHANE - S 100
€230 TOLUENE - S 51
€235 CHLOROBENZENE 8 U
' €240 ETHYLBENZENE B ..., 54
€245 STYRENE 8 U
€250 XYLENES (TOTAL) - S 170

UNDETECTED AT THE LISTED DETECTION LIMIT ;
COMPOUND 1S PRESENT, BUT BELOW THE LISTED DETECTION LIMIT

(.
nu



072544

INST ID: 4000 KEYSTONE DC # -———— 8

SAMPLE NUMBER: SPEC0018-02 I

ORGANICS ANALYSIS DATA SHEET - PAGE 4
-ABORATORY NAME: KEYSTONE ENVIRONMENTAL RESOURCES, INC. CASE NO.: -—==-
AC REPORT NO.: ........ ANALYST: PVG DATAFILE: 4U04243V05

B. TENTATIVELY IDENTIFIED COMPOUNDS

SAS # VOLATILE COMPOUND NAMES SCAN## PURITY AMOUNT

UG/L

7#4-0/I-7 ETHANE. PENTACHLORO- 736 79 340

J = ESTIMATED VALUE -~ A 1:1 RESPONSE FACTOR IS ASSUMED



072545

KEYSTONE DC # ————-— 8
{NST ID: 4000 SAMPLE NUMBER: SPEC0018-02 INT-11C
' ORGANICS ANALYSIS DATA SHEET
_ABORATORY NAME: KEYSTONE ENV. CASE NO.: ———-
AB SAMPLE ID NO.: 910424305 INITIAL CALIBRATION DATE: 04/30/92
3AMPLE MATRIX: WATER CONTRACT NO.: —-
)ATA RELEASE AUTHORIZED BY:. ) . DATE SAMPLE RECEIVED: 04/22/92
ATILES
SONCENTRATION: LOW DATAFILE. 4U04243V0SA
YATE ANALYZED: 05/04/92 DILUTION FACTOR: 310. 00
DETECTION AMOUNT
COMPOUND LIMIT MoLlE Ky, FOUNDG® 37,5,
L{MIGROGRAMS /  LITER )
C010 CHLOROMETHANE 3100 U
CO1S5 BROMOMETHANE 3100 U
CO20 VINYL CHLORIDE 3100 U
€025 CHLOROETHANE 3100 U
CO30 METHYLENE CHLORIDE 1550 U
CO35 ACETONE 3100 ..., 2100 J
CO40 CARBON DISULFIDE 1550 U
CO45 1, 1-DICHLOROETHENE 1550 U
CO50 1., 1-DICHLOROETHANE 1550 U
COS3 1, 2-DICHLORCETHENE (TOTAL) 1550 U
C0&0 CHLOROFORM 1S50 ........... 9200
- €065 1,2-DICHLOROETHANE 1550 ..., 9200
C110 2~BUTANONE 3100 U
2 C115 14 1, 1-TRICHLOROETHANE 1550 U
-= €120 - CARBON TETRACHLORIDE - 1550 ....unnnn.. 7500
C125 VINYL ACETATE 3100 U
Ci30 BROMODICHLOROMETHANE 1550 U
C140 1, 2-DICHLOROPROPANE 1550 U
€143 CIS-1, 3-DICHLOROPROPENE 1550 U
C150 TRICHLOROETHENE 1550 U
Ci55 DIBROMOCHLOROMETHANE 1550 U
€160 1,1, 2-TRICHLOROETHANE 1550 U
C165 BENZENE 1550 U
C172 TRANS-1, 3-DICHLOROPROPENE 1550 U
€180 BROMOFORM 1550 U
€205 4~METHYL-2-PENTANONE 3100 U
€210 2-HEXANONE 3100 U
€220 TETRACHLOROETHENE 1550 ...ennn.... 4500
€225 1. 1,2, 2-TETRACHLOROETHANE 1550 U
C230 TOLUENE 1550 U
€235 CHLOROBENZENE 1550 U
C240 ETHYLBENZENE 1550 U
" €245 STYRENE 1550 U
C250 XYLENES (TOTAL) 1550 U

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT. BUT BELOW THE LISTED DEi‘TECTIDN LIMIT



072546 )

NST ID: 4000 KEYSTONE DC # ——— 8

SAMPLE NUMBER: SPEC0018-02 1I

ORGANICS ANALYSIS DATA SHEET - PAGE 4
ABORATORY NAME: KEYSTONE ENVIRONMENTAL RESOURCES. INC. CASE NO.: ———
- REPORT NO.: ........ ANALYST: PVG DATAFILE. 4U04243V05A

B. TENTATIVELY IDENTIFIED COMPOUNDS

AS # VOLATILE COMPOUND NAMES SCAN# PURITY AMOQUNT

ue/L

NO NON-HSL COMPOUNDS FOUND > 10% OF NEAREST INT. STD.

J = ESTIMATED VALUE - A 1:1 RESPONSE FACTOR IS ASSUMED

- emetm



UiZhay(

INST ID: 4530 SAMPLE NUMBER: SPEC0018-02 INT-11C

. ORCANICS ANALYSIS DATA SHEET -

LABORATORY NAME: KEYSTONE CASE NO.: =—-—

LAB SAMPLE ID NO : 920424305 QC REPORT NO.: 05/18/92

SAMPLE MATRIX: SODIL CONTRACT NO.: =——— 49§Jvﬂ?

DATA RELEASE AUTHORIZED BY:., ... DATE SAMPLE RECEIVED: .... !/~ <z 72—
EMIVOLATILES

CONCENTRATION. LOW 047/ DATAFILE: 4U04243CO5

DATE EXTRACTED: ......7/ 22 /G0

DATE ANALYZED- 05/24/92

AMOUNT
FOUND

DETECTION
COMPOUND LIMIT
(MILLIGRAMS / KG)
C3195 PHENOL 10000 U
C325 BIS(2-CHLOROETHYL)ETHER 10000 UV
C330 2-CHLOROPHENOL 10000 U
€335 1, 3-DICHLOROBENZENE 10000 U
C340 1, 4-DICHLOROBENZENE 10000 U
€345 BENZYL ALCOHOL 10000 U
C350 1, 2-DICHLOROBENZENE 10000 VU
’ C355 2-METHYLPHENOL 10000 U
C357 2,2’-0XYBIS(1-CHLOROPROPANE) 10000 U
C365 4-METHYLPHENOL 10000 U
C370 N-NITROSODIPROPYLAMINE 10000 U
C375 HEXACHLOROETHANE 10000 ...........
C410 NITROBENZENE 10000 U
C415 ISOPHORONE 10000 U
C420 2-NITROPHENOL 10000 U
€425 2,4~-DIMETHYLPHENOL 10000 U
C430 BENZOIC ACID 50000 U
C435 BIS(2-CHLOROETHOXY)METHANE 10000 VU
C440 2, 4--DICHLORDPHENOL 10000 U
C445 1,2, 4-TRICHLOROBENZENE 10000 VU
C450 NAPHTHALENE 10000 ...........
€455 4~CHLOROANILINE 10000 U
C460 HEXACHLOROBUTADIENE 10000 ...........
C465 P—-CHLORO-M-CRESOL 10000 U
C470 2-METHYLNAPHTHALENE 10000 U
C510 HEXACHLOROCYCLOPENTADIENE 10000 U
C515 2.4, 6~TRICHLOROPHENOL 10000 U
€520 2,4, 5-TRICHLOROPHENOL 50000 U
€525 2-CHLORONAPHTHALENE 10000 U
CS530 2-NJTROANILINE 50000 U
€535 DIMETHYL PHTHALATE 10000 U
C540 ACENAPHTHYLENE 10000 V
‘ C545 3-NITROANILINE 50000 U
€550 ACENAPHTHENE 10000 U
C555 2, 4-DINITROPHENOL 90000 U
C560 4~NITROPHENOL 50000 U
C565 DIBENZOFURAN 1Q000 U
C570 2, 4-DINITROTOLUENE 10000 U
€543 2, 6—-DINITROTOLUENE 10000 U



072548

o

SAMPLE NUMBER: SPEC0018-02 INT-11C

KEYSTONE DC # ——— 8

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET. CONTINUED
DATAFILE: 4U04243C05
DETECTION AMOUNT
COMPOUND LIMIT FOUND

(MILLIGRAMS / K@)

cs80
€585
€590
€595
C610
€615
co25
C630
C635
C640
C645
C650
0 €655
€715
c720
c725
€730
C745
c740
€760
C765
€770
c775
c780
c785
c790

[
n

DIETHYL PHTHALATE
4-CHLORDPHENYL PHENYL ETHER
FLUORENE
4~-NITROANILINE
4, 6~DINITRO~-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYL PHTHALATE
FLUORANTHENE

PYRENE
BUTYL BENZYL PHTHALATE
3, 3'-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
B1S(2-ETHYLHEXYL)PHTHALATE
CHRYSENE T
DI-N-OCTYL PHTHALATE
BENZO(B)FLUORANTHENE
BENZO (K ) FLUORANTHENE
BENZQ(A)PYRENE
INDENO(1, 2, 3-CD)PYRENE
DIBENZO(A, H) ANTHRACENE
BENZO(GHI )PERYLENE

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT

10000
10000
10000
20000
20000
10000
10000
10000
20000
10000
10000
10000
10000
10000
10000
20000
10000
10000

" 710000

10000
10000
10000
10000
10000
10000
10000

CCCCCCCCCCCCCCCC CcCcocacCcCcccecC



072549

' SAMPLE: SPEC0018-02 INT-11C

ORGANICS ANALYSIS DATA SHEET - PAGE 5
LABORATORY NAME: KEYSTONE ENV. RESOURCES CASE NGO . -—-—
QC REPORT NO.: 05/18/92 ANALYST: JZ DATAFILE. 4U04243CO-

B. TENTATIVELY IDENTIFIED COMPOUNDS

CAS # SEMIVOLATILE COMPOUND NAMES SCAN# PURITY AMOUNT

MG/KG

NQ NON-HSL COMPOUNDS FOUND > 10%Z OF NEAREST INT. STD

-

>

ESTIMATED VALUE — A 1:1 RESPONSE FACTOR IS ASSUMED

- —



